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compendious manner , than hath beene 
formerlytaught. 


| Whereumo i annexed (Cheifly for the uſe of Seamen,) 


"A Treatiſe of the application thereof inthe three 
principall kindes of ſailing, 


With certaine neceflary Tables uſed in Navioarion. 
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TO THE RIGHT HONOV 
RABLE Francis EARLE OF Brxp- 


roAkD, LordRvs$=x1, Baron Rvssnx of 
THoORNEHAV GHE,Lord Licutenant ofthe 
County of DEvy on:and Citty of ExET rr, 


Right Honourable : 


S it hath pleaſed the ſove- 
raigne fountaine of light , to 
ſhine upon the world in theſe 
eZ later times, by a more clearc 
F&2\(2 Kg manifeſtation of thoſe hea- 
ZZ 22. venly myſteries,that concern 
cternall life and bleſſednes :{o 
he hath alſo cnlightencd the minds of men with 
knowledgein humane arts and\ciences, and dil- 
covered many profitable inventions unknowne 
to former ages. To ſpeak of all,were a ſubject de-- 
ſerving oft ſclfe a peculiar Treatiſe. To ſpeake of 
thoſe that haye reference tothe Mathematicks, 
would require a _ diſcourſe than becomes 
this place. Amongſt thereſt, and ofthe higheſt 
ranke, is that admirable Invention of Loga- 
rithmes, by the famous: John Nepair late Baron 
of Marchiltan : which bath becne further. perfe--_ 


The Ppiftle Dedicatory. 
ted by the labours of Mr. Henry Brigzes. And 
al:hough the maturity of this invention wes 
prevented in them boch , by thcir feyerall and 
moſt happy changes, from this life to a better , 
yetthey proceeded fo farre, as tolay a very good 
foundation for ſundry concluſions Mathemati- 
call. Ypon which foundation chiefly , I have 
grounded this preſent treatiſe of the Dofrine of 
Plaine and Spherical Triangles ; annexing an ap- 
plication thezcof in thethree principall kindes o 
failii:g. And howſocver (being rudely compo- 
icd) ir may ſceme unworthy. the protection of 
one ſo eminent in place, and of ſuch ripcneſle 
and judgementin all kinde of learning: Yer I am 
bode to preſent it to your Lordfhip ; in confi- 
dence of your favourable acceptance, according 
tothatnoblereſpe&t youare accuſtomed to ma- 
nifeſt towards all good endeavours. The moſt 
High God and Lord of all things, increaſe and 
continue unto your Lordſhip, all his bleflings 


temporall and cternall, 
Your Honours 


moſt devoted 


—_— .._——, "__ ww AAx4 207” I. ANT 
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TO THE READER. 


Z<( OW neceſſary , and of what excellent uſe the 
Js: ES Dodrine of Triangles #& , in Aſtronomy, 
£2 Geography , Navigation, Fortification 
ard other parts of Archite&urc, iz all the 
LLC ON | kinds of Perſpective, i» Dyalling,and7z the 
prattiſe of other parts of the Mathematicks: is ſo mnch the 
better knowne unto every man, by how much he hath beene 
more ny in theſe Arts, For which cauſe there hath beene 
for many former ages , much time and dil;gence beſtowed by 
mo#t induſtrious and learned men, to reduce it to as great per- 
feftion as they could; and much hath been done to that pur- 
poſe of late yeares. But all that hath been done theſe many hun- 
dred yeares, is not comparable s8 that which hath been effetted 
in our times, by the Honourable Lord Tohn Nepair Baron 
of Marchiſton : who by an invention of Logarithmes takes 
away thoſe difficulties that were in the pradtice thereof. 
Wh:ch inventioa hath beene illuſtrated and mncb perfetted, 
by the labours of (Mr.Henry Brigges.Neither is Mr.Edw, 
Wright to be forgotten, though his endeavours were ſooneſt 
prevented, And theſe were the firſt that communicated their 
labours on this ſubject ro the world, being men, 44 of ſingular 
piety and integrity of life; ſo of that excellent knowledge in the 
HMathemazicks; as few ages afford the like. Of the conſtru- 
Con and diverſe application of Logarithmes, Mr. Brigges 
hath writtes a booke called Arithmertica L ogarithmica. And 
frace againe began another excellent worke of like natureenti- 


To the Reader. 
hands of a fiend of his) 4 printed Copie of ſo mnch as he h1d 
«one, namely the tables,and ſome part of the Treatiſe, touching 
the —_— of thoſe tables : but whileſt hee was in hand 
w:th the reſt he departed this life. Wherefore having my ſelfe 

ſome yeares pait (but eſpecially this laſt winter ) beitowed more 
than ordinary paines, in conforming the DoGtrine of Trian- 


gles, tothe nature of Logarithmes now i/nuſe ; and yet [6, : 


Fo 0, 


&s the rules might likewiſe be applicd to naturall ſines, tan- © 


gents and ſecants , and alſo fo inſtrumeptall operations : and 
conſidering the preſent want of direitions , and of ordinary 


tables in this kinde, 1 have thought good to publiſh theſe, If | 


any man thinke it ſhould be a hindrance to them , who have 
beene at the chargc to print that which -AMr. Brigges hath 
begun to write upon this ſubject , he may be pleaſed to take ng- 
tice,that though we beth handle the ſame thing, yet it £inſuch 
a different manner, that there is ſcarce any one propoſition han. 
dled by us both, beſides,his in Latine, minein Engliſh : ſorhat 
though his were finiſhed according to his intent and method, 
the one would little or nothing prejudice the other. I rather 
hope,as the caſe now ſtands , that this will further the ſale 4 
his, foraſmuch as the rules here delivered may very aptly be 
applied to his tables, and almo#Zt to awy other. And they are 
#5, (eſpecially for ſphericall triangles) as I doubt not will be 
ſound more eaſie for memorie,and more readie for prattiſe,thay 
thoſe that have beene. formerly uſed. If in ſome things you 
finae me too briefe, or otherwiſe faulty, I hope you will pardon 
zt,ſo much the rather, becauſe all this Summer whil:(t this work 
was printing, Iwas abſent upon neceſſary occaſions above an 
hundred miles, And to make ſome part of amends, I ſhall 
(God willing) be ready to give further ſatisfattion herein, by 
word of month,or ales to thoſe that deſire it. CA's tou- 
ching others that are bent to detrattion, and will be glad to 


aatch. 
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ſratch at every occaſion for that purpoſe ;, Tconld wiſh them of 


a better minde, and to remember,that it is much eaſiey to finde 
faults in another mans worke, than without the light thereof 
to makethe like. I have detratted no man, but have freely at- 
tributed te them whoſe workes I have uſed that which 15 due un- 
70 them, deſiring ſo to be dealt withall as I deale by others. But 
I am already ſenſible of the unfriendly dealings of ſome ,even of 
0ur owne Countrey-men, who when theſe tables were printing, 
and almoit finiſhed, came to the printing houſe, 4nd not onely 
zooke a ſufficient view of them there, but carried away 4 pre- 
fident without the Printers leave, and have cauſed them ro be 
printed beyond ſea z, the impreſſſon, or a great part of it being 
already come over. Indeed I challenge leſſe intereit inthe ta- 
bles,than in any part of the booke, for there have beene formerly 
diverſe tables to this purpoſe ſet forth, both by our Conntrey- 
men and by ſtrangers : notwithſtanding none of them have 
beene ordered inthis forme beforewhich I am verly willing all 
foonld uſe that like it bet. But to make another impreſſion of 
theſe, before any of them be ſolde, to prejudice the ſale of theſe, 
and conſequently ts endammage thoſe that have beene at the 
charge to print them : is a manifeſt injury to them and mee. 
But to let paſſe this, it may happily be expetted, that I ſhould 
have ſhewed the application of the DoEtrine of Triangles, 
the Mathematicall arts before mentioned, &c. But other 
neceſſary occaſions withdrawing me , I had rather leave that 
wntouched,thanby making an imperfett application in every f 

them,heape together many titles with little or no profit to t 
Reader. Yet I have beene perſwaded ro annexe hereunto, cer- 
taine problemes touching the three principal kindes of ſailing. 
Which with the reſt 1 commend to your friendly acceptances 
Farewell. Tower-hill Anno 163 1*Novem. I 


THE 


DOCTRINE 


OF PLAINE 


3 
a 


Cunar, 1. 
Of the lines uſed m meaſuring plaine and 
ſpherical Triangles. 


2 EE will notinfiſt npon the definiti< 
= ons and firſt principles of Geome- 
D try, being largely handled by many, 
£2 and whcrewith every man mcancly 
py converſant in the Mathematicks is 
acquainted: but come to thoſe things 
z Which 'more immediately concerne 
| the DoQrine of Triangles, Which 
| ccnſidereth in every Triangle fixe 

things, namely the three ſides, and the three angles ; and tea« 
Cheth the analogy and proportionality of thele ſixe in = 
B rey 


rigonomety: A 


fort, that any three of them being knowne , the other three 
may by the rule of proportion be diſcovered. But fecing the 
ſides of a ſpericall triangle are arches ofa circle,and the angles 
both of plaine and ſphericall triangles are meaſured by arches 
of a circle, therefore the proportions of all theſe parts oneto 
another cannot be declared, unlefle theſe arches be after a ſort 
reduced to right tines; becauſe the proportions of arches one 
toanother, andofanarch to aright line , is not to this day 
found out. 

Theſe arches ofa circle are after a ſort reduced to right 
lines, by defining th- quantiry which the righr lines to them; 
applicd have, in reſpet of Radius or the ſemidiameter of the 
circle. And it is to be-underſtood;that every arch of a circle is 
meaſured by degrees, minues, feconds, thirds, &c. a degree 
being ſuch a partofa circle as the whole circumference whe- 
ther great or little containes 360. A-degree- is meaſnred by- 
minutes,and every degree is ſyppoſed to contajne 60 minutes. 
In like ſort every minute containes 60 ſeconds, and every ſe 
cod 6o thirds,&c. 

Ard although the meaſure of every arch cannot be exaftly 
expreſſed by theſe parts , yet it may be ſo nearely expreſſed , 
that all ſenſible errour in ordinary uſe and application ſhall be 
avoided, which is eſteemed {whcient, 1 

I. Theright lines applied to a circle are (hords,Sines, Tan« 
gents, and Secants. | 

2. eA(hords aright 
line drawne in a circle, 
from one part of the cir- 
cumference to another. 
Thus CF js the Chord 
of thearches CE F, and [K 
CK *F, alſo B Hrhe dia- 

- meter,is the Chord of the 
ſemicurcles B E H and 
BHX. 

3- Theright Sine of an- 

ercb, is halfe the chord of 


A 3.,* 3 
FWKC# 
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amvca that arch, As CG being halfe the chord, C Fis the 
right ſine of the arch CE, alſo of the arch {*B K: which arch 

CEisthehalfe of CK F, 

W hence firſt it is manifeſt , thatthe right ſine of an arch 
lefſe than a quadrant, js alſo the right ſine of anarch as much 
greater thana quadrant: For asthearch CE is leſle than a 
quadrant by thearch B C, fothe arch C K dothas much ex- 
ceed a quadrant, C & being the right fine to them both, 

So that properly, the ſine complement of anarch is the ſine 
of the complement ofa leſſer arch untoa quadrant. As the 
complement of the leſſer arch ("# untoa quadranris the arch 
CB, che fine whereot is C L,wherefore C L is properly faid 
to bethe ſine of the complement of the arch {" F, 

. Secondly, that the right ſigne of any arch, isa line falling 
from one end of that arch perpendicularly upon the diameter 
drawne tothe other end of that arch. As C G is perpendicu- 

tar toK E, 

Thirdly, that the right fine of the complement of an arch,is 
Equall to that part of the diameter which lyeth betweene the 
right fine of that arch and the center. As (L the fine of the 

complement of {” E,is equall to «FG. 

4. The verſed ſine of an arch, u that part of the Diameter 
which lieth betweene the right ſine of that arch,and the circum- 

| ference, Thus G E is the verſed fine of thearch (*E: and GK 
the verſed fine of thearch C B K, | 

5. If unto one end of an arch there be drawne a diameter , 
and to the other end a right line from the center catting the cir- 
cle; and if from the end of the diameter be raiſed a perpendicular 

till it concurre with the line cutting the circle, that perpendicu- 
lar it the tangent of that arch, As D E is the tangent of the 
archCE. | 

6. The foreſaid right line cutting the circle , is the ſecant of 
that arch. Thus »A D is the ſecant of thearch ("E. 

7. Now todefine or gx5r-(ſe in numbers , the quantity that 
theſe right lines have mref} : of the ſemidiameter of the cir= 
cles the conſtrufton of the tables of naturall ſines $anzents and 
{eca%tr, 
: B 2 Thats 
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4 : Trigonomeirie; 
Thus ſuppoſing the ſemidiameter of the circle AZ +0 be.- 
1000000 parts, and the arch CE tobe 30 degrees , the right 
ſine of that arch C G will be 500006 parts, the tangent 'D E 
577350 parts, and the ſecant eLD 1154701 ſuch parts. The 
quantities of the verſed ſines, and ofthe chords of arches, are . 
not uſually expreſſed in the tables , becauſe they are eaſily 
found by the right ſines: As the verſed fineof the. arch CE, 
namely G E, is tonnd by ſubſtrafing the ſine complement of 
CE, namely eA G,from the ſemidiametereA E : alſo the ver- . 
ſed ſine of the arch K B C, is found by adding theſlame 4 G, 
to the ſcmidiameter A K. Alf the Chord of thearch CE F, 
ramely CF, is found, by doubling the fine of halfe that arch, 
namely by doubling {'G. Sothatin the tables there are onely 
expreſſed the Right Sines,Tangents and Secants of every arch . 
ofa circle not excecdivg a quadrant. Which how to find,is - 
largely ſhewed by Lansbergins, Persſers, Mr. Henry Briggs, | 
( Which have not yet __ Jand by others, therefore we paſſe 
over that. And intending to ſhew the reſolution of plaine 
and ſphericall triangles, after a more caſte and compendious 
way, by Logarithmes lately invented by the Honourable Loz 
John Nepair Baron of Marchiſtov,. and ſince further perfec- 
ted by the la:elearned Mathematician Mr. Henry Briggs,(both 
of ever worthy memory: ) wee come in the next place to 
ipcake ſomething of the nature and affeRtions of thoſe num- 
bers,wherein I ſhall (as occaſion requireth)follow Mr.Brigge . 
in his eArithmetica Logarichmica, A 


—— 
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CHAP. 2: 


Of the nature and affeions of Logarithmes. | 


I, L, Ogarithmes are numbers, ſo fitted to proportional nuns: 
bers, that themſelves retaine equall differences, 

As let there be a ranke of numbers how many ſoevyer in 

continual] proportjon, namely 1, 3, 4+ 8, 16 32+64128, 2 56, 


-w 


- — 


kr there be as many other | 
numb:rs in any progreſſion 
arithmeticallas 3. 5. 7.9.11, 
1.3. 15. 17. 19. then foraſ- 
much as- theſe later are equi- 
different, (tor every one dif= | 7 —— | —< | —- 
fers from his next by 2 ) 3 
therefore they are loga-- $7 1 0 
rithmes to.the former each 2391.1! -.9 T3] 45 
to his correſpondent. As 64 G1. 
3 being the Logarithme of z, | 128 5] 9 un | 
& 5 of 2:7 is the Logarithme | 156; 8 19! 24 
of 4, & 9 of 8: and the like is —— " 
to be underſtood of the reſt. 2 | 

Solikewilſe 0. 1. 2. 3+ 4.55 6+ 7+8. are Logarithmes to the 
ſame numbers, and ſoare o. 3. 6. 9. 12. 15.18. 21. 24. And 
ſo infinite others might be found, obſerving that where num- 
bers are in like proportion, the differences of their Loga- 
rithmes nuſt be equall. | | 

Andas any of theſe thre» rowes-may be Logarithmes to 
the firſt , ſo they may be Logarithmes to any other num- 
bers in continuall proportion. 


2. If of foure numbers, the firſt exceeds the ſecond as much 
as the third exceedes the fourth, : then the ſumme of the firſt and 


fourth t« equall to the ſumme of the ſecond and third, and the 


contrary. | 
As 8. 5.6. 3: here$ excedes 5 as much 256 cxceedes 3, 


therefore the ſumme of the firſt and fourth , namely of 8, | 


and 3, is equall to the ſurame of the ſecond and third, namely 
of 5ands. Andfog. 18. 15. 24. where the ſumme ofthe ex- 
treamesis 33, and ſo of the two middle ones» Bacher in 
Diophantum. 

3. If foure numbers be proportionall, the h_ of the 
fir#t ſubſtraited from the ſumme of the Logarithmes of the [c- 
cend and third,leaves the Logarithme of the fourth, 

As ifthe proportion be. As 256 to 32: ſo64to a fourth 


number : hgre addipg 5 and _— —_ " 
B 3 en 


”— a — 
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andthird,the ſumme is 22, from 


Logarith: "1:4 wubſtratting 8 the Logs: 


EX. rithme of the firſt, the remain- 
3, 5 Aderisz, the Log rithme of the 

| 64 —— *__ fourth proportionall 8. 
c CE For fecivg (by ſuppoſition} 
| $ 3 thefirſt numberis in proporti- 


| Onto the ſecond, as the third is tothe fourth, therefore (by 
| | the firſt definition of this ſecond chapter )the Logarithines of 
the firſt and ſecond differ as much as the Logarithmes of the 
third and fourth, th<retore (by the ſecond _—_— ) the 
ſumme of the Logarith:nes of the firſt and fourth, is £quall to 
the ſumme of the Logarithmes of the ſecondand third; there- 
fore if from the ſuinme of the Logarithmes of the ſecond and 
third, be taken the Logarithme of the fiſt, there remaines the 
| Logarithme of the fo.rth. | 
| CoROLLARY. Henceir is evident, that if foure num 
| bers he proportional, the ſumme of the Logarithmes of the firſt 
| and fourth, is equall to the ſumme of the Logarithmes of the ſex 
cond and third, «And if the ſumme of the Legarithmes of the 
fir#t and fourth , be equall to the ſumme of the Logarithmes of 
theſecond and third : then is the firſt in proportion to the ſecond, 
«s the thethird bs to the fourth, | : 
Letthe proportion be 
|  As256 8 Herethe ſumme of the :'Lo 
40 32 


5 rithmes of the firſt and fourth , 

ſo 64 6 namely $+-3 that is-r1,is equall to 

to . 8- , the ſumm2 . of the Logarithmes of 
the ſecond and third,namely of 54-6 thatis 12 i 

If in fteed of ſubſtrafting the forefaid 'Logarithme of the 

| ff we adde his complement arithmeticall-to any number : the 

| total abating that number, 1 as much as the remamer would 

bavebeene, mo A 

The complement arichmeticall of one number to another 

(as here we-take it) is that, which makes that firſt number 

equall ro the other ; thus rhe complement arithmeticall of 8 

t940s 2, bec.yſe$ and 2 arc40, And iothe mg" 
bs . : NF ail 


Logar: 


— + — 
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arithmeticall of 9,76144 to 20,00000. is 10,23856, becauſe 
I0,2 3856 and 9,76144 added together are 20,00000,. 

Now then whercas (in the example of the third propoſi- 
tion before going) ſubſtratting 8 from 11, there remained 3; 
in ſtead of ſubitiating 8, we adde his complement arich- 
meticall to 10 which is 2, the torall is 1 3, from which abatin 
10 there remaines 3 as betore,and the like is to be underit 
of any other. 

The reaſon is manifeſt, for whereas we ſhould have abated 
8 out of 11, we did not oncly not abate it, but ad.led moreover 
his complement to 10 which is 2,wherefore the totall is morg 
than it ſhould be by 8 and 2, that is by 10 ; wherefore abating 
10 from it, we have the Logarithme defired. 

Whichrule although it be generall , yet wee ſhall ſeldome 
have occaſion to uſe any other complements, than ſuchas are 
complements of the Logarithmes given either to 10,0000000, 
Or to 20,0000000, as ſhall hercafter appeare in due place. 

And thus much of Logarithmes ingenerall , (whercofas is 
before noted) there might be fitted divers kindes, but we in- 
tend to uſe onely that kinde which were framed by Ma.Henry 
Bripgs,atthe requeſt of the Baron of Marchiſton ; where a 
cipher is made the Logarithme of unite or z,and an unite with 
many ciphers the Logarithme of 10, and the reſt fitted accor- 
dingly ; theſe being the beſt kinde, and the ground of allthe 
belt tables of Logarithmes hitherto put forth by any.. 

Andof this kinde are the tables of this booke annexed , 
which wantiog leiſure to calculate my ſelfe, I conferred toge- 
ther ſuch as were formerly extant, and out of them have 
drawn theſe. It is true that the later of theſe differs in form fro 
all others, but I have ordered it thus, eſteemiug it moſt con- 
venient and ready for ordinary uſe. The firſt ſheweth the Loe. 
garithmes of abſolute numbers from 1 to 20000, and inay be 
uled for numbers farre greater ; the ſecond ſheweth the Lo- 
garichmes of the Sines and Ta-'gents of every degree and mi- 
nute of the Quadrant, and alſo che Complements 4.rithme- 
ticall of the Logarithmes ofevery Sine, - which may ſerve as 


a Table ofSccaats. W hich Logarichmes ofablolute numbers 
| | dInes 


g Trigovometrie, 


Sinesand Tangents, wee may call Logarithmicall numbers 
Sines and Tangents,or (with their firſt Invencour) Arrificiall 
Sines and Tangents, as being uſed for , and in ſtead of the na- 
turall. And thus if you enter the firſt of theſe Tables with 
any abſolute number, you finde againſt it his Logarithme , if 
you enter the ſecond with any number of degrees and mi- 
nates , you finde againſt it his artificiall fine and tangent, each 
under his proper title. Asentring the Table with an arch of 
30 deg:oo'. 1 finde the arrificiall ſine thereto anſwering to be 
9,6989700, andthe _ 9,7614394, which are the loga- 
rithmes of the naturall ſine 500000, and of the naturall tan- 
gent, 577350. And contrariwiſe a logarithine beiag given, 
you may finde the arch thereto anſwering. | 
Of artificiall ſecants we make little uſe , butif you deſire 
the artificiall ſecant of an arch, fubſtra& the artificial ſine of 
the complement of that arch fro twice radius,or 20,0c00000, 
the remainer is the ſecant required. As if I defire the ſecant 
of 22 deg. 37'. I finde the fine of his complement to bee 
9,9652480, which ſubſtrated from 20,0000000, there re- 
maines 10,0 347520, the ſecant of 22 deg. 37': the reaſon 
whereof is evident by the Corollary of the firſt Theoreme of 
Variety hereafter following, chap. 4- In ſtead of theſe ſecants 
we have ſet inthe two laſt collumes of the ſecoad Table the 
complements arichmerticall of the fines, toevery of which if 
you adde radius or 10,0c00000 , they become ſecants3 theſe 
being more neceſſary than the ſecants, and by which the ſe- 
cant of any arch is moſt readily found ; for if the fine of an 
arch be inthe firlt collume, his ſecant is in the laſt, (adding as 
aforeſaid radius) if the ſine be in the ſecond, the ſecant 1s in 
the laſt but one. Asif I would havethe ſecant of 22 deg. 37/, 
the fine thereof is in the firſt collume, therefore I looke for 
the ſecant in thelaſt, where I finde 03475 20 , to which ad- 
ding 10,0000000 or 1o, itis 10,0347520 z the ſecant of 23 
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5. Of the (haratter of Logarithmes, 
The Charater or CharaQteriſticall note of every ' Loga- 
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 Zithme in theſetables,is the firlt figure or figures towards the 


Ieft hand, diſtinguiſhed from the reſt by a comma : and it 
ſheweth of how many places above the place of unites the 
abſolute number to thar logarithme belonging doth confilt. 
And thus the character of the logarithmes of every number 
lefſe than 10 1s o, but the character of the logarithme of 10 
is 1,and ſo of all other numbers to 100: but the charater of 
the logarithme of 109 is 2, and fo of the reſt to 10c0,and the 
character of the logatithme of 10cois 3, and fo of the reft to 
10000; and ſo forward. Wherefore by the character of lo- 
garichme you may know of how many places the abſolute 
number an{wering to that logarithme doth conſiſt. 
6. T o finds readily the complement arithmeticall 
of a Logaruthme. 

The complement arithmericall of a logarithme ( as it is 
moſt uſually taken) is the reſidue of that logarithme unto 
10,0co00000,/\ sthe complement arithmeticall of 5,1079054 
isthatwhich makes it up 10,00c0000:if therfore 7,1079054 
be ſubſtrated trom 10,00c0000, the remayner is his com- 
plement arithmericall. 

Bur to ſubſtra& ic readily,! begin (contrary to the ordina- 
ry courſe ) with the firſt figure toward the left hand, and 
writethe complement or re{idue thereof unto 9, and fo I doe 
with the reſt till I come to the latt figure towards the 1ight 
hand, and thereof I ſet doivne the reſidue unto 10. Thus tor 
the complement arithimeticall of 1079054, I write, for 7 his 
reſidae unto 9 which is 2, for 1,8; tor o, 9; for 7. 2:for 9,0;ior 
©,9;tor 5,4; & for 4,6:and ſol have this number 2. 8920946, 
Which is the complement arithmeticall of 7, 12079054 unto 
I0,0000000, 

So it Ideſire the complement arithmeticall of 9.965 2480, 
unto 20,v000000 : I write for 9,0; for 9 againe,o; for 6 3; for 
5,4: for 2,7; for 4.5; for 8,2, and the cipher; and fo I have 

0,0 3475 20;8 before all putting an uniteir is 10,0347520,the 
comyiement arirhmeticall required. | 

The complements arithmeticall of th» artificiall fines are 


expreſled in the tables; and the complements arithmericall - 
C 1 the 
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the tangents are the tangents of their complements : as wee - 


(hall furcher ſhew hereafter. 
7. To finde the Logarithme of a number that hath a 
frattion _—_— as alſo of a proper frattion. 


Reduce your number that hath a fration annexed into an - 


improper fration, and ſubſtra& the logarithme of the deno- 
minator from the logarithme of the numerator, the remayner 
is the log 1rithmeot the whole number and fraftion propo- 
ſed. As if I deſire the logarithme of 1 33, I reduce it into an 
improper fraction making 

it *., and finding the loga= FXxmerator 40. 1,6020600 
rithme of 40 to bee Denominator 3» ©0,4771212 


1,6020500,& the logarith- 133-  1,1249388 - 


of 3 to be 0,4771212, [| 
ſfubſtrak the later from the former , the remayner is 
1,1249 388, which is the logarithme of 135 require a 

The reaſon is, for that every fraftion (whether properor 
improper) lignifies fome part or parts of an unite, the deno- 
minator ſhewing into how many parts the unite is divided, 
and the numerator ſhewing how many of thoſe parts are by 
that fraction ſignified : Wherefore, as thedenominator is in 
proportion to thenumerator,ſo is 1 to the value of that fra- 
ion; therefore (by the cor: of 3 prop:chap:2 ) the ſumme of 


the logarithmes of the denominator and of the fration, is e- . 


quall tothe ſumme of the logarithmes of the numeracor and 
of 1; butthelogarithme ot 2 being o, the logarithme of the 
numerator alone, is cquall to the ſumme. of the logarithmes 
of the denominator and of the fraction. Therefore if from 
the logarithme of the numerator be ſubſtrated the loga- 
ricthme of thedenomunator,the remayner is the logarithme of 
the traction. Thus in the foregoing examples. 
Logarithmes, 
Asthe Denominator 3. 0,4771212 - 
rothe Numerator 40. 1,6020600 
Sos I, 0©,0000000 
to 7, orto 13;, 1,1249388 
And for the fame reaſon we may in like manner finde the 
logarthme 
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logarithme of a proper fration. W here it is to be noted;that 
lccing the logarithme of the unite or 1, iso,and every proper 
fraction is lefſe than an unite; therefore the logarithme of e- 
very proper fration is leſle than o. As if we deſirethe loga- 
rithme of this proper fration 3; I fiadethe logarithme of 1ts 
numerator 2 to be 0,3010300, and of its 2, 0,3010300 
denominator 3 to be 0,4771213, and ſub- 3, 0,4771217 
ſtrating the later from the former, there 23. 0,196091 3 
remaineso,176091 3.tor the logarithme of 
2 that i$0,1760913 leſſe thano : which chough it may ſeeme 
ſtrange to ſome, yet being a thing well underſtood by the 
$kilfull in Arithmeticke, and of no great uſe here, 1 paſſe ir 
over without furcher explanation, 
8, Tocorrett any number foundin theſe Tables, 

by the part proportionall. 

T put theſe things herear the beginning as the fitteſt place 
for them not that 1 eſteeme it neceſſary tor young beginners 
to have them all perfeAly before they paffe any further, for, 
for ordinary occaſions the numbers 1n the tables may(tor the 
moſt part) fatisfie without corretion by the part propor- 
tionall ; e1pecially if in plaine triangles you reduce the mea» 
ſures of the ſides into their ſmalleſt parts. As if a fide be gi- 
ven in paces, you may reduce it into feet or inches, (keeping 
within the compaſle of the table: ) if in poles, you may re- 


-duce it into yards or feet; if in miles, you may reduce it into 


furloags, polesor paces. Or which is moſt eafieand readie, 
you :may reduce all meaſures into decimall parts,as into teaths 
and hundreth parts, putting behind the number given a ci- 
pher ortwo. As ifa ſide of a plaine triangle be 57 leagues, if 
we put a cipher behind, it will be 570 tenths of a league : if 
two ciphers, it will be 57000 centeſmes or huadreths of a 
league; and fo for any other meaſures. And the queſtion 
being wrought the arſwer will come forth inthc like parts, 

whicha:c calily reduced agaive to integers with their parrs. 
As ppoſe the ſide ot a plaine triang.« given be 5 > leagues, 
and wedeſire to finde one of the other ſides tothe "a ar 
patt ofa league. I pur behind it two ciphers, and fo it be- 
C2 'COINES 
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comes 5700, and working as you ſhall hereafter be direfted, 
admit there come forth for the ſide required 3475,then I ſay, 
that the ſide required is 3475 centcſmes or hundreth parts of 
a league, that is 342%; leagues,or 34 leagues and 7y centeſmes 
of a league. 

If there bea fration annexed to your number given. As if 
you would reduce 57; leagues to centeſmes, I put behind 57 
rwo ciphers, (that is, I mu:tiply it by 100) and ſoit becomes 
5700 ; allo I put behind the numerator of the fration,name- 
ly behind 1 two ciphers, and ſoit becomes 100, which divi- 
ded by the denominator 3, the quotient is 33, (omitting the 
fration)which added to 5 7co, the ſummeis 5733 : And ſo 
much is 575 leagues in centeſines ofa league, If you would 
have it onely in tenthes, you put behind the whole number, 
and likewiſe behind the numerator of the fration onely one 
cipher, andin all things elſe doe as before: Which being eaſie 
and common I forbeare to be large therein. 

But when more exaAncſle is required, you may attaine to 
it by the part proportiona!l,after the forme of theſe examp!es 
following. | 

Example 1. 

Letthere be required the abſolure number anſwering to: 
thislogarithme 1,9369826. Looking for this Logarichme in 
the Chiliads, I finde not the ſame, but the neareſt leſle than ic 
is, 1,9344984,azainſt which | finde 85, which you may cor- 
re& by the part proportionall thus. I change the charaRer 
given, making itto be 5, and ſo it becomes 3,9369826, for 
this I looke in the Chiliads, bur not finding the ſame, I finde 
the neareſt leſſe than it tobe 3,9369659, and againſt it this 
abſolute number 8649 ; whence it appcares, that the number 
anſwering to the logarithme propoſed, is 864?,, and ſome- 
thing more. 

But if you deſire more exaAneſle, as to corre it two pla- 
ces further : ſubſtrak 3,9369559, | wo 
the neareſt leſſer logarithme from 3,9369826 : differ, 159 
3,937016r, the neareſt greater, 3,9369659 } *' | 
noting the difference which is 3,9370161 5 drffer. 4 03 
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here $02: Alſo ſubſtra the leſſer 3,9369559, out of the lo- 
earithme given 3,9369826, noting the difference which is 
here 167, Then fay by the rule of proportion, 

As the greater difference 502,is to the leſſer 167: 

So is 100 to 3 3, (and ſomewhat more which wee omit ) 
which put behind 8649 towards the right hand, ſhewes the 
number required to be 86222;, and ſo 1s it verified to 6 pla- 
CES. 


Example 2. 

Letthere be required the abſolute number anſwering to 
this logarithme 5,93698 26, 

Becauſe the charaRer or charaReriſticke is here 5, there- 
fore the abfolate number anſwering to this logarithme muſt 
conſiſt of6 plices : whereas rhe abſolute numbers in theſe 
Chitiads conſiſt but of foure places, therefore changing the 
charaRer to 3, I looke for 3,9369826 , and finde the neareſt 
in the — _ it to - ck 6 
3-9369659,d:ftcring fromit 167. 3,9369826 2 1:7... 1454 
and againſt it 1 Ende the abſolute © 369659 5 _ Pl 
number $649, which I note ; and 3,9370161 $ arffer, 508 
the neareſt greater than the loga- 
rithme given is 3,9370t61,differing 'from his next before 
found 502; therefore I ſay by the rule of proportion, 

As the greater difference 502,1is to theleſſer 167: 

Sois 100 to 33, which put behind $649 towards the right 
hand, ſhewes the number anſwering to the logarithme given 
to be 86493 3. And ſo may you findany number-notexceeding 
G places, anſwering to any logarithme propoſed. > +: x 

If in either of theſe examples you deſire it. but to 5 places, 
then for the third number in the rule of proportion ( which 
is here 100) put 10, ard {o the, quotient will come out in 
one figure, which pu: towards the:right band.as before. 

; 9:12 Din | 202 ! 4 at? 5 4 
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Let it be required to find the logarithme anſwering to this 

ablolutenumber 8649 33- das FH [3.997 135900 1 
,. 


* 


T finde in the Chiliads the logarithme: of the firſt foure fi- 
gures 8649 to be 3,9369659, and becauſe the number given 
conſiſts of 6 places, the charafteriſtick muſt be 5, rherefore 
5,9369659 isthe logarithme of 864900. But to find the part 
proportionall to be added to this logarithme for the 3 re- 
maining : I ſubſtra& the logarithme of 8649 from the loga- 
rithme of 8650, and find the difference to be 502 ; therefore 
I ſay by the rule of proportion, 
As 100 is in proportion to 33: 
So is the difference 502, to 166 fere. 

'Which 166 added to 5,9369659, the ſumme is 5,9369825, 
the logarithme of the abſolute number 864933 requized. IF 
theablolute number conſiſt bur of 5 places, then for the- firſt 
number.in the nile of proportion (which here is 100)put 10, 
and proceedas before. 

Andalthough in theſe three examples, we have verified 
but to the ſixth place of the abſolute number; yer might we 


by theſe tables proceed to the ſeventh place, ſeldome erring 


one whole unite : the oper:rtion is after the ſame manner,ſave 
onely in ſtead of 100 uicd inthe rute of proportion wee pur 
TOOO. 
And thus much touching the part prop >rtionall in the uſe 
of the firſt table of Chiliads, Now for the ſecond table of 
Artificial Siges aud Tangents. 


Example 4. 
| Letthere be required thearch anſwering to this artificiall 
tangent, 9,6t97888. : 

Looking inthe collumeof tangents, T knd not exaAly the 
ſame;but theneareſtlefle than itis 9,61 97205 bring the tan- 
gent of'2z deg. 37': therefore the arch requircd is-22 deg. 7', 
and{ome'partof4 tninute more. Now if you d.fire to know 
what partof mite, natncly how-many ſeconds it ts more, 
we may finde it thus. 1 finde the 
next greater than the rangent gi- 9,6197838 ' differ. 683 
ven to be g,6200762; from which 9 6197205"; | 
ſubſiratting the next leller, name- + 9, 6200762:56[#r- 35 - 7 
. the y 
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ly 9,61992e05,the difference is 3557, alſo ſubſtrating this 
lealt from the tangent given 9,6197888, the difference is 
68 3: I ſay therefore by the rule of proportion, 

As the-greater diftcrence 3557, to theleſſer 683 : 

So is 60 {econds, to 11 ſeconds and ſomething more. 

Therefore the arch required, anſwering to this tangent gi- 
ven 9,6197888,is 22 deg: 37/,11", and ſome part ofa ſecond 
more ; bu: thus it is verificd toa ſecond. 

Andin like fort you may deale with any other, whether ic 
be ſine or tangent, 

Example 5, 

L<t there be required the artificiall tangent for this arch 
22 deg: 37/.11”. 1 findin the table the tangent of 22 deg: 37! 
to be 9,6197205 , and the tangent of 22 deg: 38 to bee 
9:6200762, thedifference of i hete two is 3557; for one mt- 
nute or 60 ſeconds : therefore by the rule CI_ 

As 60 ſeconds to 11 ſeconds : ſo the difference 3557, to 
652 ; which added to the leſſer 9,6197205 , the ſumme is 
96197857, the artificiall tangent of 22 deg: 37'. 11', And in 
lixe fort you may finde the arrificiall fines or tangents of 0- 
ther arches conſiſting of degrees, minutes and ſeconds. 

The generall rule and reaſon for all theſe examples may 
bricfiy bethis : | 

As tbe difference of any two next logarithmes in the tables, 
is.to any part of that difference: 

So is the difference of thexwo numbers to which they be- 
long, to the proportionall part of that difference; and the 
contrary. 

But becauſe this holds truer in the later part of the Chi- 
liads where the numbers are great, than in the former; there- 
fore we have ſhewed in the examples, (as occaſion requires) 
how to bring the numbers propolcd to the latter part of the 
Chiliads. And thas much touching the part proportionall 


9. If one number multiply another the ſumme of their Loga- 
rithmes is equall to the Logarithme of their proautt. 
Aslet the two numbers multiplied together be 36 and 1 Fs 
tne 
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the produRt is 540. Ifay then thatthe 36. 1,5593025 
ſumme of the logarithmes of 35 and __15. 2,1760913 
x5,is cquall to the logarithme of 549%, $540. 2,7323938 
as here you may ſe. 

The reaſon 1s, for that (bythe ground of multiplication) 
As a unite, is in proportion to the multiplier : ſo is the mul- 
tiplicand, to the produdt : therefo:e (by the Coroll: of the 3. 
Prop: Chap: 2.) the ſumme of the logarithmes of unite and 'of 
the produdt, 1s <quall ro the ſumme of the logarithmes of the 
multiplier and multiplicand : but the logarithme of unice is 
©, therctore the logarithme of the produt alone, is equall to 
the ſumme of the logarithmes of the multiplicr and multipli- 


And by the like reaſon, ifthree or more numbers be multi- 
plicd together, the ſumme of all their logarithimes is cquall to 
the logerithme of the product of them all, 


CoRoLLARY, Whence it i; manifeſt, that the loga- 
rithme of a number doubled,is the logarithme of the ſquare 
of that number : and the logarithme of a n-mber trebled, 
& the logarithme of the cnbe of the [ame number, &5-c. 


Logarithmes. 
Thusthe logarithme of 4 being douw= 4. 0,6020600 
bled, is the logarithme of 16, which is 16. 1,2041200 
the ſquare of 4; and being trebled, itis 64. 1,8061 800 
the logarithme of 64, which is the cube 
of 4zas 1s here to be ſeene, 


10, If one number divide another, the logarithme of the d;. 
viſor ſubſtrafted from the logarithme of the dividend, 
leaves the logarithme of the quotient. 
Logarithmes. 
As let 540 be divided by 36, the 540. 2,7323938 
quotient will be xg. -I fay then if the 35. 1,5563025 


logarithme of 36, be ſubſtraſted from 15. 1,1760913 
the logarithmeof 540, there will re- 


maine 
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maine the logarithme- of-z5, asis here to be ſeene. 

For ſeeing the quotient multiplied by the diviſor produ- 
ceth the dividend, therefore by the laſt prop: the ſumme.of 
thelogarithmes cfthe quotient, and of the diviſor, is equall 
tothe logarithme of the dividend : if therefore from the lo- 
garithme ofthe dividend, be fubſtracted the logarithme of 
thediviſor, there remaines the logarithme of the quotient. 

And by the like reaſon, ifthe firſt quotient be divided by 
a ſecond diviſor, and the ſecond quotient by a third diviſor, 
&c the ſumme of the logarithmes of all the divifors,ſubſtra- 
Qed from the logarithme ef the firlt dividend, leaves the lo- 
garithme of the laſt quotient. 

As if 540 bedivided by 36, the quotient'is t5 , which a- 
gaine divided by 5, the quotient is 3 : I fay then, that if ſhe 
ſumme of thelogarithmes of the diviſors 36 and 5, be ſub- 
ſtrated from the logarithme of the dividend 540, there will 
remaine the logarithme of the laſt quotient 3. 


CoRor: Henceit # manifeſt, that the halfe of the loga- 
rithme of ny number, the logarithme of the ſquare roote 


of that number : and that- the third part of the logarithme 
of any number, is the logarithme of the cabique roote of 
of the ſame number, 
Logarithmes. 
Thus halfe thelogarithme of 64, is 64. 1,8061800 
the logarithme of 8, which 1s the 8. 0,9030900 
ſquare roote of 64: and the third part 4+ ©, 6020600 


of the logarithme of 64, is the loga- 
rithme of 4, which is the cubique roote of 64, as by this cx- 


ample may be ſeene. 
And thus much for a taſte of the nature and affetions of l0- 


garithmes, ſufficing for our preſent occaſion : he that deſires 
to be further acquainted with the conſtruction and diverſe 
application of them,may reade Mr. Briggs in his Arithmetica 
Logarithmica, 
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Of the foure fundamentall Axiomes , of the - 


 Dodtine of plaine Triangl-s,and of the 
caſes deduced from them. 


LEMMA. 


The three Angles of a right lined Triangle,are equal? 
to two right angles : Euclid Lib; 1. Prop: 32. 


T He angles of a triangle 


, are meaſured (as wee B 
; have faid) by arches of F 0 PP 
a circle, the arch being de- C * » 4 
{cribed on the angular point ; 1 >" Bit WII 
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as ona center : thus thearch A E: H L 
CE is the meaſure of the : : 
angle at eA, ſo that looke how many degrees, minutes, ſe- 
conds,&c. are in thearch CE, ſo much is the meaſure of the 
angleateA. In like fort thearchF & is the meaſure of the 
angle at Þ, and IH the meaſure of the angle BD A: and 
theſe three arches C E, F G, and / Hare 180 deg- ces, which 
is the meaſure of two right angles, (90 degrees being the 
mcaſure of one right angle) for theſe three arches CE, F &, 
and 7 H, are equall to the ſemicircle H1K LZ: F & being e- 
qualito7X,and CE,to K L. 

If therefore a triangle be right angled, one of its acute ans 
gles is the complement of the other to go degrees. 

If it be an oblique angled triangle , yet oae of his angles 
ſubſtrated from two right angles, (that is from 1 80.degrees ) 
the remayner isthe ſumme of the other two: or it the lumme 
of two of its angles be ſubſtracted from 180 degrees, the re- 
mayner isthe third angle, 


AXIOME 


The firſt Broke. 
AX10OME TI. 


Of right angled Triangles. 


-In a plaint right angled triangle, any of the three ſides may 
be put as Radins : and the ether fades will be as Sines, 


'T angents or Secants. a 
\D D D 
- "ff 1\ = py 
= - >: i » 4 


' A Sife LD be Radius, or the ſemidiameter of the circle, 

{ A or the whole ſine, (for by theſe ſeverall names it is cal- 
led) chen D Z isthe ſine of the angle at eLand e-F B the fine 
of the angle at D. 

If «A B be Radius, (as inthe ſecond figure) thenD Z is 
the tangent, and «LD the ſecant of the angle at «L, 

If D B be Radius, (as in the third figure) then eB is the 
tangent, and «A D the ſecant of the angle at D. 

And what proportion the fide put as Radius, hath unto 
Radius: the | ans proportion have the other ſides, unto the 
ſines, tangents or ſecants by them repreſented, 

As iathe third figure, looke what proportion D B hath 
unto Radius : the ſame proportion hath eB, tothe tangent 
of the avgicat D : and the ſame hath «LD tothe ſecant of 
that angle : and thelike is to be underſtood of the reſt. 

And from this ground are deduced the corollaries or caſes 
following for the reſolution of plaine right angled triangles, 
by three things Kknowne, ſeverall wayes. 

And for diſtintion ſake, wee call the ſide ſubtending the 
right avgle the Hypothenufall : =_ one of the ſides contai- 
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ning the right angle we call the Baſe; andthe other fide the 


Perpendicular, As in theſe triangles, the hypothenuſall is- 


marked with eA D, the baſe with eA B, and the perpendi- 
cular with D B : andit will not beamiſſe to marke them al- 
wayes ſo. The Rightangle is alwayes one of the the three 
things given. 
Inthe examples, « ſtands for ſine: t for __— : {c for ſine 
eomplement : tc for tangent complement : ſec: tor ſecant, 
= 


CasnT. 
The Angles and Baſe given : to finde the 
Perpendicular. 


"A Sletthe triangle propoſed be eAD B, andlet there be 

given the baſe eB 768 paces, and the angle at D 67 
deg: 23': (then the angle at e-Lis alſo knowne being the com- 
plement thereof) and let there be required: the | yg 
D B, then may this perpendicular D B be found three ſeve- 
u_ wayes : For, firſt, putting eLD as radius, it tolloweth 
that 


As ſine the angle at the = q_ 67 deg. 23' 9,965249%0 
1s in proportion to the bale: AB 764 paces 2,885 3612 
ſo1s line the angle at the baſe, 5, eA- 22-37. 9,53849685 

12,4703297 
in proportion to the perpendic: DB 320 paces. -2,5050817 


Here (according to the 3 Prop:Ch: 2) I adde the logarithmes 
of the ſecond and third, and from that ſumme ſubſtrat the 
logarithme ofthe firſt, and the remayner which is 2,50508 17 
15 the logarithme of the fourth : Wherefore looking in the 
table for the abſoluce number anſwering thereto, I finde the 
neareſt to be 320, which is the fourth number required. 
It is ſomething more than 3 20,.but for brevity, and the caſe 
of the learner, I omit the fraction , having before ſhewed 
how to finde it. Andif (according to the Corol: of + oops 

aps 


p "LT EIIES _ — — 
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Yi BOO0ke., I 
Chap: 2) in ſtead ofſubſtraRing the logarithme of the firſt, 


I adde his complement je 
arithmericall, that to= -,D 67 deg.23'.comp:ar:0,0347520 


tall abating-"radius is AB 768 paces. 2,885 3612 
alſo 2,5050817 as be- 5, eA 22-35, 9,58496$5 
fore. And the worke DZ 320 paces.  2,5050817 
ſtands in this manner, 


Thus having ſutficjently- explained the operation in this 
firſt example, we ſhall be briefer in the reſt that follow, un- 
deritanding the like in them alſo, | 


2. If we make A B Radins, the proportion holds thus, 


As radius, rad:[.go deg: co:ar: 
to the baſe: AB 768 paces. 238853612 
ſo tang:the angleat the baſe, : A. 22-37 946197205 


to the perpendicular ; DB.330 paces. 2,5050817 


Here becauſe the compl-arith:of Radius (which is in the firſt 
place) iso, therefore I ſer downe in the firſt place onely ci- 


phers or nothing. 


<] I <& 


3. 1f wee makes D B Radins, then 
As tang:Y angle at y perpen: © D 67 deg: 23/co:ar:9,6197205 
15to the bales _ " AB 768 >. an] 2,88 53612 
ſois radius - 5 YJO=--00, 0 
to the perpendicular, DB z320paces*' 25050817 


Becanſe the Arithmeticall complement of a tan gent to twice 
radi, or 20,0000000, # the —— of his complement, (as 


hereafter 


90 l. 


| hereafter ftdll be ſpewed) therefore in the forwer example wee 
bave put for the complement arithmeticall of tang:Dhis mngent 
complement , and ſo abdte twice radius: and the like you may al- 
wayes doe when you have a tangent in the firſt-place, ; 


Cast 2, 
The CAneles and Baſe given : to inde the 
H mowkenaſad. 


|... there begiven AB 768. paces,& the angle D 67 deiz3' 
z Andlet there be required the hypothenuſall AD. 


x. Making AD Radins. 


Asfiney angle at theperpen! 5 D 67 do23/. c0:4r:0,0347520 
is in proportion to the baſe: AB 768 pac: 2,3853612 
ſois radius, . $5 90-00 10, 

to the hypothenuſfall. AD 832 pac: 2,9201132 


almoſt 832 paces» 
2. Making AB Radirns, 


As radius, s g0de:o0'. co:ar:o, 

is in proportiontothe baſe: AB 968 pacs 2,885 3612 
ſo is ſecant the angleat Þbaſe;/ec: A 22-37. -10,0347520 
to the hypothenuſall, AD 832 pac: 2,9201132 


How a ſecantis found by the tables following we have 
before ſhewed. | 


| 3. Making DB Radins. 
As tang:the angle at the perp&: e D.67 de: 23/. c.4.9,6197205 
is in proportion to the baſe; AB,786 paces. ' 2,885 3612 
ſoisthe ſec:of the ſame angle, ſec D 67-23 40,4150315 
_.to the hypothenuſalt, AD 832 paces» 2,9201132 


CASE 
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; Cas 3. : 
The CAneles with the Hypothenuſallgiven : to 
finde the Baſe. 
Dat:AD 132 paces, D 67 deg:23', Required AB. 
| 1. Making AD Radins. 
As Radius, s go deg:00'co;ar:0, | 
to the hypothenufall: AD 832 pac: 29201233 
ſo ſine the angle atthe perpen; s D 67-23. 9,9652480 
tothe baſe. AB768 pac: 2,885 3713 


2. (Making AB Radins. 
As the ſecant of theangle A, is unto the hypothenuſall AD: 
ſo is radius, to the bale A B, 


3. Making D B Radins, | 
As the ſecant of the angle D, is unto the hypothenuſall AD: 
{ois the tangent of the angle D, to the baſe «LB. 


Casn 4. 
The Baſe and Perpendicular given : to finds 
an Angle. 


Dat: AB 768 paces, DB 320 paces. Required A or D. 


D D 
WW... B 


£L 


I. Making AB Radins. 

As the baſe, A B.768 paces.co,ar 7,1146388 
1n1n proportion to radius: 5 90 deg. oo'. 10g 

ſo is the prpntonin, DB 320 paces & 2,5051500 
to tang:the angle at the baſe, t eL 22-37 9,6197888 
Afakin 
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2. Making D B Radins:; 

As the perpendicular D B 320 pac:co:ar:7,4943500 

is in proportion to radius: 5 go deg.oo's 10, 

ſois the bale, : AB 768 pac: 2,8853612 

rotang-the angle at the perpE.r. D 67-23» 10,3802112 
eAnd thus are theſe angles found with leſſe than a minute er- 
rour, he that deſires exattneſſe, may uſe the wayes we have be- 
fore ſhewed, (hap.z, . Prop. 8.1; ſpall ſuffice in the examples of 
this booke to ſet down the meaſure of arches & angles in degrees 
and minutes : as well for brevity, as not to burthen young be» 
ginners withall at the fir#t. 


'\Casns 5 w.; 
The Baſe & Perpendicular gtven:1to find the Hypothenuſall. 


Dat. AB 768 paces, DB 320. Required AD, 
Firſt,by the fourth (aſe. 

As the perpendicular, © 320 paces,co.ar,7;4948500 
is in proportion to radius: 5 90-00 

ſo is the baſe, A B 768 paces. 2,8853612 
to tang-the ang:at the PErP; t:D 67 deg.-2 3's 10,3802113 

Secondly, by the ſecond (aſe. 

As fine y angle at theperpen: sD 67 de23'. co:ar:0,0347520 
is in proportion to the baſe: AB 768 pac: 2,8853612 
ſo is radius, 5 90--00 | 

to the hypothenuſall. AD 832 pac: 2,9201132 


Casn 6. 
The Baſe and Hypothenuſall given:to finde an CAnele. 


Dat: AB 768 paces, AD 832 paces. Required TD. 
1. Making AD Radins, 
Asthe hypothenufall, eAD'832 pac:c:a:7,0798767 
1s1n proportion to radius: £5 go-00' 


ſo is the baſe, eAPB 768 paces. 2,885 3612 
t ſine the angle atthe perps: 4.D 67dege23*%. g9,9652319 
As 


7he firſt Broke" 


S:..5 


2. Making AB Radio. 
As the baſe e£'B, isin proportion to Radius+ 
ſois the bypathenuſall 4 D\to theaogle at the baſe A, 


; Casn7. 
The Baſe and Hypothenuſallgiven :to finde the 
Perpendicular, 


 Dat:A'B 768 paces, AD $32 pacer,Required DB. 
. Firft, by the ſixth caſe. 


As the hypothenuſall, eAD 832pac:c:a:7,0798767 

Is in proportion to radius: £5 go-ov' + | 

ſo is the bale, | ., eAB 768 paces. 2,3853612 

to ſine the angleat the perpe: 5 D 67 deg. 23”. 9,9652379 
Secondly by the firſt Caſe, 

As radius, s gode:oo!.co:ar:o, 


is in proportion tothe baſe; AB 568 pac: 2;8353612 
' ſoisrang; the angleat Pbale; # eA 22437, 9,6197205 
tothe hypothenuſfall. D3 320 pacs _. 2,50 5o81 7 


Mr, Briggs in his Arithmetica Logarithmica C19, bur ; 
the ſecond edir. C17) reſolves this K.. more readil x: - 

Takethelogarithmes of the ſumme and difference of the 
hypothenufall and ſide given, halfe the ſumine of thok two 
logarithmes , is the logarithme of the perpendicalar or fde 
required. Aslet 


| Logarith, 
the ſide givenbe os the ſamme 1600 _— 200 
the hypothenyuſal 832 difference 64 1,8061300 


Y ſumme $,0103000 
the ſide required 320 | zſumme 2 150 5 - 500 
E ; T be 


2C T r190n0metrie. 

The difference betweene this logarithme here fonnd, and that 
which was found by the former operation, ariſeth chiefly by neg. 
lefting certaine ſeconds in the angle D, and conſequently in the 
angle A; for the angle A i indeed 22 deg. 37-11", and ſome 
what mere, | 


And thus may right angled triangles be diſtinguiſhed into 
7 caſes, {though the reſolution of all theſe caſes ; —__ up- 
on one rule, which is the axiome before put. © ——_p 

The three axiomes following are true in all'plaine trian- 
gles, but are chiefly intended for the. oblique angled ; which - 
now we come to handle. : ON 


—_— "—_— 


AX1OME. II. 


7n dll plaine triangles, the ſides arein ſuch pro- 


portion one to another ,as are the ſines 


of their oppoſite angles. 


A® in the triangle ADE, 
As the fide AD 
# im proportion to ED: 
ſo ts the ſine.of the angle at E 
to the ſine of the angleat A. 
And jo of the reſt, » 
Conſt. About the triangle 
ADE, deſcribe the circle 
ADE C,by 5.4. Euclid. 
Demonſt, Then are the 
ſides of the triangle ADE,as 
ſubtendents or chords in the 
circle ADEC, So that as the 
' Chordof thearch AD , 4s in proportion tothe chord of the arch 
ED;/o 5s the ſide of the triangle A D, to the fide E D; (. _ + 
| : oy þ 
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' Hike is tobg wnderflood of AE) But the _ chords are fines of 

halfe the arches ſubtended by thoſe therds, and as the whole 5s 
8d the whole, ſo 1s the halfe tothe halfe : Therefore as the ſine of 
halfe the arch AD, im frogeries zo the ſine of *halfe the arch 
ED: ſo #s the fide A D, tothe fide ED. But halfe the arch AD, 
is the meaſure of the angle at E ; and halfe the arch ED #* the 
meaſure of the angle at A, (by 20. 3. Euclid) mou as the 
fone of the angle at E, 15in proportion to the ſine of the angle at 
- A; ſoisthe fide AD to-the ſide E D. Aud thelike is to be under- 
ſtood of the ſide AE, and his. oppoſite angle at D. Therefore in 
all plame triangles. &c. which was to be proved, 

And ſeeing as the ſine of E,, to the ſme of A: ſoi# ADtoED 
therefore alſo alternately (by 16.5.Euclid.) es the fine of the 
angle at E, is in proportion to A D;/0 # the ſineof the angle at 
A tothefide ED,&c, Therefore 


Cas 


The Angles of a triangle, with one of the ſides being 
given; to finde any of the other two ſides. 


3. there be given the 


angle at A, 22 deg.37”, D 
and the angleat © 53 deg» | 
o8', and the fide AD 780 
PACES. + 


And let there be requi- A. E 
redtheſide E D, Then by 
this Axiome. 
As the ſine of an angle, sE 53 deg:o8'.c:4:0, 0963917 
is to his oppoſite ſid. given: AD 780 paces” 2,8920945 
ſo is the ſine of another angle, 5 A 22-37 9,5 849685 


"to his oppoſite ſide required, ED 375 paces fere.2,57 39548 


Here it is riot full 375 paces, but wants about 4 inches, but 
373 #4 the number in the table neareft agreeing to the loga- 
rethwe 2,5739548 without a frattion, and I womld not trouble 

Pj E 2 " begin- 


Triconometrie. 
ith faftions at firſt; having poke ſuffctently of 
2p, {ct.7and 8. 
| Ca-sz 9, 

Twefides being given, withan Angle _— to one of 
them:10 find an Angle oppoſiteto the other ofthem. 


Dat: AD 780, ED. 375,the angle at E 53 degiob', 
Required the angle A... 


As one of the ſides giveriz AD 7Bopar.c.a.7,r079054 
_ toy {ine of his oppoſite ang-give..E 53 de.od', 9,9031083 
lo is the other fide given, ED 375 parts. 2,5740313 
to y ſine of. his oppoſite angrreqe 5A 24 de. 37, 9,58; 0450 
In the uſe of this laſt caſe, the angle oppoſite to the gy of 
fiat being required, it will be ſometimes doubrfull whether it be 
acute or obtuſe ; for in the triangle ADE,jin the ſtheame of the . 
ſecond Axiome, 
ASED 375 parts, tos A 21 deg-37 + 
ſo AE 945 pares, tos D 104 deg-15'. 
And. in the triangle AEC, 
eAsEC375 parts,tosE A C, 22 deg.37': 
ſo A F 945 parts,tos C, 75 deg. 45's ; 

In either of which the operation 14 one aud the ſame, and the 
ſine found all one, though the angle in the one exceed a quadrant 
by 14 ders, and in the other comes as much ſhort : Becauſe 
every {ine of an arch leſſe than a quadrant, 1s alſo the ſine of the 
complement of that arch to 180 deg. Now this doubt cannot 
ſomerimes be otherwiſe cleared; but by delineating the triangle 
as exattly as you can. 


— 


— 


Ax10MEs Ul. | 

Jn all plaine triangles, as the ſumme of rw3 ſides, is 
to their difference: ſois the tangent of the halfe 
ſumme of their two oppoſite angles, to the tangent 
of the difference of either of them, ab3ye or under 
"the balfe ſumme. © Let 


T/ rj B00 . 


Let ADE be an oblique triangle, 
Conſt. IMake A C and AH each equall to 

AD, andaraw DH, and parallel thereto 

draw EG ; and draw a line from C toD, 

extending it to G. 

Demonſt. And foraſmurh as A His equall to 
A D, therefore (by 5. 1. Euclid) the angle 
AHD #: equallto A DH, and by the like 
reaſon the angle A CD #s equallto ADC, 
therefore the whole angle H D C is equall to 
beth theſe angles CHD and HCD; therefore 
(by the corr: 31.3 Euclid) the angle H D Cis 
aright angle, And foraſmuch as E G is pa- 
rallel to H D, therefore {by 29. 1 Euclid) the 
anrleEGC:s alſo a right angle, for it is &« 
quall to AD C, and (by the ſame) the angle 
CEG #sequall to CHD, and:EDH t0 mm 8 
DEG. Butby 32. Fuclid) the outward an- ; 
gle A HD' #s equall to the two inward angles 
HED an4 EDH, put ADH common t0 
both : then theſe two angles AHD and ADH, © 

are equall to theſetwo AED an1ADE; . therefore either of 
theſe two angles AHD and A DH, # halfe the ſumme of theſe 
two angles AE D,and ADE, therefore alſo the angle CEG 
is halfe the ſumme of the ſame angles AEDand ADE. 

N ow of to one of the (ides of a triangle there be drawne a pa= 
rallel, it divides the other (ides proportionally ( by 2. 6 Euchd) 
therefore as CH #& in proportionto H E, ſo 1s CD roD Ge 
therefore alſo compoſed (by 18.5 Euclid) eAs CE toHE, [0 
#5 C G ro DG: that 35, | 

eAs CE the ſumme of the ſides AEand AD, 

55 1n proportion to H © their difference : 

fois CG the tangent of halfe the ſumme of the angles AED 

; (ard ADE, 
toD G the tangent of the angle D E G, being that which the 
angle A ED comes ſhort of the balfe ſumme: a HDE 1s the 
exceſſe of the angle A D E above the halfe ſumme, 
E 3 | 


Therefore 
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Therefore inall plaine triangles, Arthe ſumme of two [ide 
# to their difference; ſo C6, wht was tobe proved, Rr 
Therefore in any plaine oblique triangle : 


'Cas z 10. 
Two ſiaes, with their contained angle being given : 
zo finde the other aneles, 


AE 189 paces} Swmme 345 
Dat. JaD DG Differ: - 3 D 
A 22 dege37 
Requ: Dor E; which together are _ % 
157 deg: 23', being the complement of 


the angle Aro 180 deg. oo',by the firſt eA E 


As the ſumme of the ſides given; (AE4=AD)3 45 parts: c0.Ar: 7,4621 810 


hy —— W—— — -_ <A => —— 


_ __—_ _—_ = erence; (AE—AD) 33 1,5135139 
. fois the tangento If 1 

= their two oppoſite enchs ”Y ti(E4=D) 78 deg: 41'5;, 10,6990331 
tothe tangent of an angle. 'N 25335 9,67972%a 


Which addedto | _ = 


the greazer of the angles required, [04-eI15 
Or ſubfirated leaves the Iefler E gz—08 


. Here (A E4=AD) ſignifies A # more A D, orthe ſumme of them added to. 
gether, (AE—AD) 4Elefſe AD, ortheremayner of AE when 
A Dis ſubſtrafted, * pz (£4=D) the tangeat of halfe the ſunyme of 
theangles EandD, * 


The angle found wemarke with F oncly for diſtinion fake; and the 
like 18 to be underſtood when we meete with the like notes, 


Casz 11, 460 
Two ſides and their contained CAngle given : 10 
ro finde the third ſide. 


Dat, A E x89 paces: A D 456 paces: ef 22 degs37%+ 
Req»ED, | Firſt 
Fer, 


x 


The firſt Booke. ;t1 


 Astho furame of the ſides given ; (AE4+=AD)345 parts, corar: 7,4621310 
isin proportion to nr ns nas 33 parts. 1,5135139 
ſoisthe tangent of the half ſamme2 , x oak 
ofthcir a oppoſite angles, It x +=D) 78 deg.q1;_ 19,0990331 
tothe tangent of an angle; © B Sfongge 96797180 
Which ſubſtrated from the halfe B 53-08 
fam leaves the leſfer angle required, 2 
Secondly by the eighth caſe, 
As the fine ofthe angle found, SE 53 deg:o®, co: ar: 0,0968917 


is in proportion to his oppeſite ſide: AD 156 paces 2,19312 46 
ſo is the fine of the angle given, $ A 22 37 | 9,5349685 
to his oppoſite ſide required, ED 75 paces, 1.8749848 


© — 


————_ © 


AxX10ME IIL 


Jnoblique triangles , As the true baſe is in propur- 
tion'to the ſumme of the {ides : ſois the diffe= 
rence of the ſides to the alternate 
baſe. 


As1n the oblique triangle AD E. 
1 Caſe, 

Admit AE tobe the truc baſe, 
Conſt.por the point 
D, and diſtance DE, 
(DE mot excerding 
D A) deſcribe the circle 
. TEFG; andprodxcing* 

” 
AD to C, let fall the 
perpendicular D B, and 
draw the touchline AG. 


Then DD CandD F, be- _ L 
ing each of them equall A LENT 
to D E;AC is the ſumme,and A F the difference of the ſides D E 
and DA; aud A E # the true baſe, and A I the alternate baſe. 4 


=Y 


. 
- 
* 
. 
. 
«*® 
- 
- 
* 


Ex: 


= "- 
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1 ſay then, As the true baſe A E, is to the ſumme of the ſider 
A C: 


So 1s the dsſference of the ſides A F, tothe alternate baſe A1, 
Dcmouſt. For ſeeing that from a point withoxt the circle A . 
there is drawne the line A Centting the cercle, and the line AG 
rouching the circle; therefore (by 36 prop. 3 Euclid) the re- 
tangle figure of A C an4 AF, 85 equdll to the ſquare of AG: 
and by the like reaſon, the reflangle of AE and A I, is equall to 
the ſquare of A G, Therefore the rettangleof ACand AF, 12 
equall to the reftangle of AT and A F, Bur equall reltangles 
bave their ſides reciprocally proportional, (by 14 pro:6 Euclid) 
Therefore as A E us in proportion to AC, fois AFto Al 
Which was to be proved. 
efrnd this (ale might ſuffice, there are rwo others, which are 
# followeth. 
Caſe 2. The like de. 
mynſtration ſerves for 
the other two caſes in this 
Axiome, namely, if wee 
tet fall the perpendicular | 
from E making AD the _—_ 
baſe. For then upon the ba 
center E, and diſtavce ED, (ED not exceeding E A) deſcribe 
the circle, proceeding as before : and if you place the letters 
as in this ſecond figure, it will be agreeable to the words of the 
former demonſtration: ſuppoſing AD extended to C. 


Caſe 3. Or if the pey- 
penadicular be let fal from 
A,naking DE the baſe, 
then on the center A, and 
diſtance AD, ( AD mot 
exceeding A E) deſcribe 
a circle ,and ſo proceed as 
before. And if you place 
the letters as in the third 

figare tr will be agreeable 
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to the former deminitration , ſuppoſing AD extended to C. 


. dnevery of theſe three triangles AE 51 the true baſe, and A1 
is the alternate baſe. 


C ASE I3, 
Three fides of an oblique triangle being given : to 
to finde an angle. " 
Dai: AE 189 pacer, AD 156 paces, X 
' ED 75 paces, Required A. , Cache firſt triangle. 
Firſt,(by this fourth axiome) Ireſolve it into two right 
angled triangles, thus, 

As the true baſe, eAE 189 c0:4r:7,7235 38% 


is to the ſumme ofthe fides( AD+—ED )z31 pac: 2,3636120 
fo isrhe differ:ofthe ſides (AD—ED) Ba pac: 1,9084850 
eo the alternate baſe. eA 7 99 pac: 8,9956352 


Having thus the true and alternate baſe, ſabſtraQ the leſſer 

from the greater, and inthe middle of the remayner falls the 

cular: (by 3 prop. 3 Exchid) reſolving the oblique 

triangle into two right angled triangles, in either of which 
the hypothenuſalland bale is knowne, 


es the —_ of the true and alternate baſe being go paces, 
the half therfore is EB 45 paces;(ſerving to find the angle at E 
being the baſe in the right angle triangle EBD. 

Which halfe here ſubſtrafted from the true baſe AE 18g paces, 
leaves the baſe inthe other right angled wriangle ABD , 
namely AB 144 paces; (ſerving to findethe angle at 4. 


Then in the right angled triangle «FD 'B, having the 
baſee 1B 144 paces, andthe hypothenufall eAD 156 
paces; we may finde the angle ate-L, (by the 6 caſe be- 
fore going) thus. = 
O 


——_— Cp -— 


34 Trigonometrie. | 
As the hypothenuſall, AD x56 part$;c0:ar:7,$068754 
—_ _—_— Radius: s go deg: oo'. ref 
o1sthe bale found, * * © AB 144 parts. . .2,158362 
tothe ſine of the comple- —_ ; nn 
ment ofthe ang ac the baſe, F797 33 9,90 52375 

the complement wherof 22 deg+37' isthe ang-at A required» 

Inlike manner might be found theangle at E. 


In ſetting downe this fourth Axiome I have followed the 
Lord Nepair : Pitiſcus and others have it thus. 
_ * eAsthepreatefr ſide is to the ſumme of the other two ſides; (> 
is the difference of thoſe two, to a part of the greateſt: which ta- 
hen from the greate#t, the perpendicular falls in the midale. of 
eboremmayntrs -- > ot TG 
As in the firſt figure before going;As the greateſt ſide «AE, 
is to theſumme of theother {ides eA D and ED, (that is 
eA C: ){ois the difference of thoſe (ides eA F, toa part of the 
reatelt eL/: which taken from the greateſt, the remainer 
is /E, in the middle whereof at B falls the perpendicular. 
W hich differs little from the forme, and is demonſtrated 
inthe ſame manver. . Wars gies] 


Now that you may at once have a view of that which we 
have: before in this chapter more largely handled,1 have di- 
geſtcd into this table the - nm, vs & required in the exam- 
ple of every caſe, expreſſing alſo briefly their proportion and 
operation ; ſo that hereby you may. be' ſajHcrently direted 
for the reſolution of plaine triangles- Though T would rather 
adviſe every man to commit to memory the foure Axiome 


before going,and to ground his praftiſe thereon. - 


pI 


An 


, 


| ws 
[ 


== AnExemplary Tableof Plaine Triangles, 


ho [E Dat. |Req:| Proportionality. = 
2/43,.D! D &) Rs. 85A. AB, DE 
The ſide giren is mar- ian % Ap! 1D Re, AB AD. 
ked with AB, or if "3/4D. Dj A nt Ra. #D,, AD. AB 
: none be given;the fide | 2 —————' - . 
In Right | required is marked | 4 ; - DB. AB. Rs. 2D, 
angled tri» © with #4 B;placing B al- AB.DB DB AB, R4, #*D. 
angles, waycsat the rightan- |_5|____| 42,04 D R%s  48__ AD. 
ole, and AD tothe] 6 1 D | AD AB, Re. 2D. 
kypothenuſail, 1 1484P}. AD. AB, Re, 3D. 
Ns A AD 
Ir for this laſt (EI DB , DB Eo 
\ : A. E, D - L 
; Oppoſite ſides and angles | _{A»'_D q l OT 
E given and required, 4 4 D, J 4 | > od 
I, — 
EO | E [As(AE+AD)to(AE—AD 
2 * An an- AE the 0 txE4+—Dto?F 
&& © | | Twofidesand | gc. 10 longer,] Of |, D £9 isD 
'Z 5-5 their contay- AD the] p, |: 4 —FisE 
VE Ez VY ned. angle gi- | — — 
WY '3 | | vento finde | Thethind 3 "ind by the laſtcaſc E, , 
= a 0 de, ty {hen baving 4: E. 4D: |. 
S 8 Y finde by the 3 caſe ED 
EDA & | 
== EE A Gees eo ES 
2 9 | Three ſides given:to finde | As AEto (AQ4+—ED) 
mo n= Y, an anole. AE baſe, fo AD—ED)to M1: 

L £ Y AD the| edifferr AE and Ay is EB 

hone [longer p , 

& MN 8s AE 4+ o0r —EBis AB: 
= '2:EDthe| 4. | Thenby the 6 caſe; 
=} : ſhorter As ADto A B: 

: fide ſo Razto 8c:A; 
. ” or 
Y þ EDtoER; 
0 Rattosc:E, 
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CHAP. 4- 


Pp ITISCYS in his Trigonometria, hath foure Theo-- 
remes for the vagfageFrropection, and for the finding: 
out the thing required in a plaine or ſphericall triangle ſeverall 
wayes: Which briefly are in effec as followeth, 


The Gronnd; or Theoremes for varying the termes of the- 
 propertions of Sines, Tangents and [ccants.. 


Theoreme r. 

The proportion of Radius to « ſine, tangent or- ſtcant z, and” 
contrariwiſe the proportion of a ſine, tangent oy ſecant to 
Radius : may be waried three wayes,by the firit A xionme 
of Plaine Triangles, 


| D D D 
E. | - _ 
| A ES. & B A B- 


—  — ater 
—— 


ye I IH Se ae 
_ —_— 


— 


_ —_ — _—_ 
————_——  —— — —— —— —  —— 
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ſo Rad:DB,to ſecant. ADzzn the third triangle, 
ſo, tang:DB, to ſecant- ADzzn the ſecond triangle, 


converſe. 


———— 
_ 


-_ mr nn 


For 
As fine DB,to Radine ADzin the firſt triangle , : And'the 


Againe 
"As tangent DB,to Red: ABS the ſecond triangle QA 4 the 
fo ts Radins DB,to tang: AByin the third _ 6, converſe 
ſo is ſine DB,to ſine ABzin the firit triangle. 


The firſt Books,” 35 
FAndthe like is to be underſtood of ſecants, burthis may 


kuffice, 


Gas Cana ES 
es the fine of an arch or angles to Radins: . 
ſois Radins,to the ſecant compl:of that arch; _—_— cone 
aud (o is the tangent of that arch, to his ſecant. ; 

p . Alſo , hi 
es the tangent of an arch or angle, ts to Radins: 
ſos ug the tangent ——— thereof ; And > 
and ſo is the fine thereof zo the ſine of its compl;, I ©PVErGs 


Corollary. - 

Hence it is evident , that Radins 15 4 meane poemng bes 
tweene the ſine of an arch and the ſecant of the compleneent of 
the ſame arch: Alſo betweene the tangent of an arch, and the 
trngent of the complensent of the ſame arch, 


And hence it is, that the complement arithmeticall of the ar- 
tificiall ſine of an arch, is the artificiall ſecant of that arches 
complement.. And the complementarithmeticall ofthe artifi- 
cial tangent of an arch, is the tangent of the complement of 
that arch. (Here you are to underſtand the complement a- 
rithmeticall to twice radius, or to 20,0000000) 


Az a tangent 
For ſeeing the ; to Radins : 


[2 


”” proportion is ) /o # Radixs 


tots tang:compl: 


f Therefore (by 3 Prop. Ch. 2) an artificiall tangent ſubſtra- 
ed fromtwice Radius, leaves the _ of its compl-: 

Or (by the corollary of the 3 Prop:Ch:2)a tangent added to 
the tangent of his complement is cquall to twice radius. 

And thelike is to be underſtood of the fine of an arch, and 
the ſecant of the complement thereof, 


F 3 Theoreme 


— 


— > —— 


3 £02) ITREATEMR: hey; il 14th fk 
The ſines of [everall arches, and the ſecants of their rome 
plements, are reciprocally proportionall, That is, 


As the ſine of an arch or angle, 

' 3 to the ſine of another arch or angle: 

ſo'ts the ſecant of the complement of that other, 
to the ſecant of the complement of the former, 


Demonſt. For (by the forcgoing corollary) Radius is the 
meane proportionall betweene the fine of any arch, and the 
ſecant of the complement of the fame arch. | 

Therefore the reRangle'of auy fine,and of the ſecant of his 
complement, is equall to the ſquare of Radius, (by 17. 6 £4- 
clid ) ſothatall rectangles made of the (ines of arches, and .of 
the ſecants of their complements, are equall one to ano- 


But equall re&tangles have their ſides reciprocally propor- 
tionall (by 14. 6 Euclid.) Therefore, &cs 


Theoreme. 3, 
Thetangents of ſeveral arches, aud the tangents of their 
complements,ave reciprocally propertionall, Thar is, 


es the tangent of an arch or angle, 

& to the tangent of another arch ay angle : 
ſo # the tangent of the complement of that other, 
to the tangent of the complement of the former. 


Demonſt. For (by the foregoing Corollary) Radius is the 
meane proportionall betweene the tangent of every arch, and 
the tangent of his complement. | 
© Therefore the reftangle made of any tangent , and of the 
tangent of his complement, is equall to the ſquare of Radius, 
(by 17.6 Exclid )fo that all reftangles made of the tangents 
of arches, and of the tangents of their complements,arc cquall 
one to another, 

But cquall reRangles, &c, as before, 

| Theoreme 


ve fir Booke. 39 
Theoreme 4. 


If fonre magnitudes be proportionall:then alernately alſa 
they are proportional : 16 pro: 5 Euclid, 


And the like is to be underſtood of numbers. 
As if 3 bein proportion to 43 as 9 to 22: then alſo, 
As 3 isin proportion to gz ſois 4 to 12, 

And hence( whereas we have before throughout this book 
compared ſides, to the ſinesand tangents of angles, &c.) we 
may compare ſides to ſides, and angles toangles, as inthe ex- 
emplary table we have done, 


And thus mnch touching the Dotrine of Plaine Triangles. 
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DOCTRINE 
OF SPHERICAL 


TRIANGLES: 


Curuar, 1. 


Of Circles of the Spheare, and their 


intcrſeftions , and of the kindes and affe- 
Rions of ſphericall Triangles in generall. 


&RS O define in this place the ſeverall circles 
FI of the ſpheare were ſuperfluous, becauſe 
#1\ they arc beſt underſtood in the »/e of the 
SOFT ſpheare or globe, wherewith it is requiſite 
GA the Reader ſhould be acquainted (atleaſt 

DN in part) before hee apply himſelte to the 


SS 66 D oftrine of Sphericall triangles Therefore 
paſſing by theſe, we come to thoſe things which more im- 
mediately concerne our p_ purpoſe, 


Prop* 


_— — 


Prop.1., The fades of a Phericall tria 
of great circles, every arch 
micircle, 


- le aye three arches 
Ning leſſe than a ſe- 


Therefore the arches of parallels,or other leſſer circles of 
the ſpheare, are not to be taken as the fides of a ſphericall 


triangle. 


| 2. &@A great circle of the ſpheare, i that which 
#1 divides the ſpheare equally into two hemi- 
; ſpheares : and 15 every where diſtant from its. 
owne poles, by a quadrant or fourth part of a 


great circle, 


Thus the equinoRiall is.a great circle of the ſpheare, divi- 
ding it cqually into. the northerne and ſoutherne hemi- 
ſpheares, andit is every where diſtant from its owne poles, 
(namely from the north and ſouth pole of the world ) by 
a quadrant, or 90 degrees. The like is to be underſtood of 
of the Eclipticke, and ofall Horizons, Meridiavs, & zimuchs, 
and of all other great circles of the ſpheare. 


3. 'CA ſpherical angle is meaſared by the arch of 
a great circle, deſcribed on the angular point as 
a center , betweene the ſides being extended to 
quaarants. | 


[: Thus in the ſcheame next following, the angle-A D EF is 
th not meaſured by the arch A EF, but by the arch 7B : becauſe 
| 1 B 1s deſcribed on the angular point D, as a center,betweene. 
q| the ſides D Aand D E, being cxtended.to quadrants. 


4+ &CAny two great circles of the fpheare, interſeit 
ao: 


ke with ANG. a 


The ſecond Booke. 3 


one another in two oppoſite points , making the 
angles at thoſe points equall one to another, and 
either of them equall to the diſtance of the poles 
- of the ſame circles. 


As the EquinoGtiall and Fclipticke interſe& one another 
in the points of eAries and Libra, which points are direRly 
oppoſite one to another, being diſtant a ſemicircle or 180 de- 
grees; and the angle by them comprehendcd at the beginning 
of e-Aries, is equall to that by them comprehended at the be- 
ginning of Libra: Andeither of theſe angles is equall to the 

iſtance of their poles, namely 23 deg: 31 + 

Thus alſo in 
this ſcheam the 
azimu'h GLK 
interſets che 
meridian GCK 
in the oppoſite 
points Gard K 
(that 1s in the 
Zenith and Na- 
dir ) the angle 
of their interſe- 
Rion at G, be- 


ing e to 
that at ; ive 


of which an- 
ples is meaſt- 


red by the arch ; 
ofthe horizon C L,which is equall to ED, the diſtance of the 


poles of the ſame circles. 


Corrol: Therefore 1 4 great circle of the ſpheare, pa ifſe 6 


the poles of another great circle, it divides the 


ſame at right angles : andthe converſe. oy 
Ea $« Every 


4 Trigonometrie. 
5. Every (phericall triangle hath oppoſite to each 4au- 
gular point another triangle, having the ſame 

baſe with the former, and the angle oppoſe there- 

to equall, the other parts of it are the comple. 


ments of the ſeverall parts of the former to a ſemi- 
circle, 


LeteAD E bea ſphericall 
triangle, and extend the ſides 
thereof DA and DE, till 

they concurreat H, alſo A D 
and A E till they concurre at 
G and laſtly EA and ED, till 
they concurre at F, Thenare 
thearchesD AH, DEH, 
eAEG, eADG, EDF, 
and E AF, ſemicircles (by : 
the fourth propoſition.)dAn g 
thus to each angular point of 
the triangle e AD E, there is ; 
oppoſite another triangle , having the ſame baſe with 
the former, &c. Asto the an point E, there 1s oppoſite 
the triangle eLFD ; whole angle at F, is cquall to the 
angle at E, and the baſe A D, is commonto both triangles ; 
and theſides F A and F D, are the complements of the lides 
eA Eand D E; andthe angles F AD and F D A, are the 

complements of the angles © A D and E D A; namely their 
complements to a ſemicircle, or to 180 degrees. 
elike might be faid of the triangle D G E, which is ope 
poſite to the _ point A, and of the triangle 4 He, 
which is oppoſite tothe angular point D. So that any three 
things being given in the triangle A D E, there are the like 
glyeninevyery of theſe triangles, 
Note. If therefore the triangle to be reſolved be obtuſe an« 
om fo fipeiy of Gongune ropes 
ant: 


drant: though you might finde out the thing required inthar, 
yet it will be conc to Wig of the lcaſt of 
the three triangles oppoſite to his angular points. As if a que- 
ſtion were propoſed inthe triangle eLDE, it may more con- 
veniently be wrought in the triangle eLFD. 


6. If three great circles make by their interſettions 
4 ſpherical triangle, and if the poles of thoſe 
circles be the angular points of another ſpheri- 
call triangle: the angles of the ff triangle ſhall 

i beequalltothe ſides of the fecond, and the ſides 
of the firſt,to the angles of the ſecond. If onely in 
ſtead of the greateſt{ide or greateſt angle,you 
take the complement thereof to a ſemicircle. 


This is apparent by the fourth propoſition of this chapter 
and both this, and the later part of that may be further mani. 


. 
Re. ee es OO EEE 
— SA ” C—_—_ 


feſted thus. 

LeteAD be 
an arch of the 
equinoctial, AE 
an arch of the 
eclipticke, E D 
an arch of the 
horizon, ma- 
King the trian- 
gle ef D E; 
and let G bee 
the pole of the 
horizon, F the 
pole of the e- 

the pole of 
the eclipticke. 
Then on the 


—_— ———_—_— — _ 
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point « as a center ,, and at the diſtance of a quadrant 
or go degrees A Mor es N, dclcribe the arch !M XN, 
which (by the third propoſition) is the mca'ure of the angic 
at-, and ialike fort O C, the m:afure of the angle at D ad 
P L, the mcaſare ofthe complement of the greatelt angle 
AE D toalemicircle. A.d foratmu-h as thearch MH XI. is 
diſtant from A go degrees, and the poles of the arches 4 D 
and A E, namely F and H, are alſo (by the ſecond propoſi- 
tion) diftant from the ſame point. 4 go degrees ; ther. fore 
the arch AX, being produced, will paſſe by the pales H 
and F, And for the like rcaſon the arch O C, will paſſe by 
the poles Fand G. And'P L bythe poles Hand G, fo ma- 
King the triangle @ H F. I fay then that the fides of the 
triangle GHF, are cquall to the angles of the triangle 
AED. 

For the quadrant F XN, is equall to the quadrant XC H 
andraking away AH, which is common to them both , 
there remaines the fide F H, equall to AN; which arch 
MN. is the meaſure of the angle at 4. And by the like rea- 
a F is equall to (© O, the meaſure of the angleat D. And 
G His equall to LP, the meaſure ofthe complemeat of the 
greateſt angle A E D, totwo right angles. And in like ſort 
we may prove that the ſide AE, isequallto 4 P, the mea- 
ſure of theangleat H; and ED equall to £L C, the mealure 
of the angle at G; and AD equall to CO, the meaſure of the 
complement of the greateſt angle G F H to 180 degrees. 
Therefore If three great circles make by their interſebtions a 
triangle &c. which was to be proyed. 


Corrollary. 


Hence it t evident, that the angles of a ſphevi- 


call triangle, may be changed into ſides, and the 
ſides into aneles. | | 


The 
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The three angles of every ſpherical triangle, are 
greater thax two right angles. 


The demonſtration hereof you may ſee in Regiomontansr, 
Pitiſcus,Snellins, and others. 


8. 


Js 


FO, 


II, 


If a ſphericall triangle: have one 07 more right 
angles, it is called a right angled ſphericall tr:- 
an 14 le . 


If a ſphericall triangle have ont. or. moye af his 
ſides quadrants , it is called 4 quadrantall tri- 
angle. ; | 


If it have neither right angle, nor any fide 4 
quadrant, it is called an oblique ſpherical tri- 
anele. | 


if 4a ſphericall triangle be both right and qua- 
drantall , the ſides thereof are equall to their op- 


pofete angles. 


For if it have three right angles, the three ſides of it 
are quadrants, ifit have two right angles , the two lides 
ſubtending them are quadrants, and the contrary : if it have 
one right angle, and one fide a quadrant, it hath two right 
right angles, and two quadrancall fides. All which is evi- 
dent by the Corrollary of the fourth propoſition : But if two 
ſides bee quadrants, the third meaſureth their contained 
angle by the third propoſition. Therefore for the ſolus 
tion of theſe kindes of triangles , there needes no further 


rule... 


To 


-4s 4,7 —_— 


— — 
FX I 5 >. 
4. ons he "4 


OE Þo, an 
CR 4 *< 


pongy: nom II 
= 4 
- S., 
- - - 


—= 


— — 


— 8 on 
gp ors mes ASHES © ew pos 
« R. 6 _— _ PPY "-: 


— 
_ 


— 
ESSE E_FEES 


CS DIE DEL 
—_— 


oro onde ie Ge EEE IEG 


—_ en 

— - —_— w———__—_— _ 
24 ——— << ——— R——_ -——— 
_ ” _— $43 © = FI 


p—_ - 
© -o—_ 
4 


- — 
_ ——— — 


Trigonometrie, 


To theſe wee may adde three propoſitions ſet downe 
by the Baron of Merchiſton in his booke of the uſe 
of the admirable table of Logarithmes ; being as fol- 
loweth. 


12. Twooblique aneles of 4 ſphericall triangle , are 
. either of them of the ſame kinde of which their 


oppoſite ſides are. 
Therefore knowing of what kinde the one is, it appeareth 
alſo of what kinde the other is. 


13. 1f any angle of a triangle be nearer to 4 qua- 
drant than hw oppoſite ſide : two ſides of that 
iriangle ſhall be of ont, kinde, and the third leſſe 
than a quadrant. 


14» But if any fide of atriangle, be nearer to a qua- 

| drant than his oppoſite angle : two angles of that 
triangle ſhall be of one kinde, and the third grea- 

ter than a quadrant, 
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CHAP. 3. 


&; Ofthe firſt fandamentall Axiome 


for ſphericall Triangles : and of the ſolution 
of right angled and quadrantall Triangles thereby. 


ITISCYS, and others to theſe times, for the folu- 
tion of right angled ſphericall triangles, (not medling 
with quadrantails) have delivered two Axiomes; by 
helpe whereof two things being given , ( beſides the 
right angle) a third may be found. But tor the moſt part, the 
ſides of the triangle mult be produced, thatſo there may be 
divers triangles made by their interſeRions, conſiſting of the 
parts of the firſt, or of the complements of thoſe parts diverſ- 
ly.And then it muſt be conſidered, to which of all thoſe trian- 
gles one of the ſaid Axiomes may aptly and immediately 'be 
applied, for finding the thing required, or the complement 
thereof. But the Honourable Lord Nepair, amonglt many 
excellent propoſitions by him framed inthe Doctrine of Tri- 
angles, hath two which we intend to make uſe of, as funda- 
mentall Axiomes forthe ſolntion of all the caſes of ſpheri- 
call triangles. The firſt ſerving for the ſolution of right 
angled and Quadrantall triangles, which after ſome prepa- 
ration thereunto,we willl ſet downe, with ſome litcle altera- 
. tion anſwerable to the nature of the logarithmes now in ule. 
It is firſt to be underſtood, that 
a right angled ſphericall triangle 
hath five parts beſides the right 
angle; which he calls the naturall 
parts : As the triangle 4B D, 
right angled at B , hath the fide 
eB, the angle at eA,and the hy- 
pothenufall b; D, the angle ADB, 
and the fide D B. Three of theſe 
parts which are fartheſt from the 
right angle, namely the angle 
8 AD, the bypothenufall eLD, 
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and theangle 4 D'B, wee marke ornote by their comples . 
ments toa quadrant. As the angle B A D we RCCOUNT &s the 
compl. of the ſame angle, and ſo write comp/;B A D;tor 1D 
compl. eAD; for »AD B compl.oA D B. But the two ſides 
D Band eAB,þcivgnext to the right angle,are not noted by 
their complements. And theſe parts thus noted or accounted, 
he cals the five circular parts ofa right anglcd triargle. Name- . 
ly1 AB,z compl, B A D, 3 compl. AD ,4 compl, ADB,s DB; 
Likewiſe the quadrantall triangle -/D C,\ whoſe fide DG 
is a quadrant) hath five parts beſides the quadrantall ſide, 
Namcly the fide eAC,the angle at C,the ang'c GD A,the fide 
e£D,and the angle D AG, which wee may call is natural 
paits,Zu: three of theſe parts, which are fartheſt from the 
quadrantall ſide,namely the ſide G A,andthe angle GAD, and, 
the ſide e LD, wee account as the. 
compls:of the fame parts,& lo note 
tl.C by their compls.As comp: GA, 
comp:GF AD or DAB (which is all 
one)comp. AD, The other two an- 
gies ADG and DG A,being next to 
the quadrantall fide are not noted 
by their compls. And theſe 5 parts _ 
thus noted or accounted he cals the - 
5 Circular parts of a quadrantall tri-. 
angle. Namely 1 comp. AG,2 AGD _ /— 
2 GDef, 4 comp: eAD, 5 comp: i --4n o__  ' 
D AGorD AB, | 
Now of theſe five parts, two arealwaycs given to finde a 
third; & of theſe three one is in the middle, & the other two 
are extreames, either adjacent to that middle one;or oppoſice 
to it. As inthe triangie ADB, ABand AD lying nexcto the 
angle DAB, are ſaid to be adjacent extreames to &; and for the 
like reaſon the angles BDA and BAD, are extreames adjacent. 
eo the hypothenuſall AD, and fo are AD and DB, toD; and 
D and A B, to DB:& laſtly DB & A to AB, for the right an- 
ieat Byis not reckoned amongſt the five circular parts.Soal- 
lo A BandA arefaid to bee oppoſite extreames to the angle 
ADB, becauſe neither of them are adjoyning to it: alſo A and 
A D.are oppoſite extreames to DB; A D and D,to A B;D and 
3 RK tQ AIQMRS 4 ” 
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Aad the like is to be underſtood in the quadrantall triangle 
D A G; namely that the angles at D and A, areextrcames ad- 
jJacentto A D; ADand A G, toA; AandG, to A G; AG and 
D,toG;G and D A, toD. Andinlike manner A G and G, 
are oppoſite extreames to AD; G and D, to A; Dand AD, 
toAG;ADandAto G;AandAG toD, 


1 Fundamentall A xiome. 


And of any three of theſe 
He fine of the middle part with Radins, is equall to the tan- 
| & gents of the extreames adjacent; or to the ſines compl,of the 
oppoſite extreamzs. Vnderitanding by ſines and tangents, the 
artificiall ſines and tangents, that is the logarithmes of the na- 
turall ſines & tangents. - For 

As Radius,to the tangent of one of the extreames adjacent: 

ſo is the tangent of the other extreame adjacent,to the ſine 

of the middlc parts And 

As Radius, to ſine compl. one of the oppoſite extreames : 

ſo is ſine compl.the other oppoſite extreame, to the ſine of 

the middle parr. 
The demonſtration hereof he hath briefly ſhexved in his book 
of the uſe of the admirable table of logarithmes: therefore we - 
will here onely illuſtrate it by examples, as followeth. 

In the right angled triangle AB D, we have ſhewed be- 
fore how AB andeAD are cxtreames adjacent to the angle 
at eA;and that «AD as alſo the angle at A, are noted by their 
complements. Therefore by this axiome , The ſince of the 
compl: of the angle at eA, add:d to Radius; is equall to the 
tangent of the compl: of A D added Y 
to the tangent eA B, Which we may 
briefly expreſſe thus. 5c A+ Radins / 
=#tc AD + t AB: which is as thuch F 
to fay; ſine compl. 4, more Radius , off 
is equall to tang..compl. A P , more PT 
tangent A B; this ſigne + ſignifying 2 
more, or addition, this = equality , D NJ 
this — leſſe, or ſubſtration, as wee - ; 
have before noted upon the third axiome of plainet 4 
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rigouometrie, 


Now admit Then1s EE - | 
AD 74d.z30'© 9,43 30804: __4 70d.03' 03" ;#c9,5 329929 
eAB 51 32; t10,09991353 Radins 10,0000000 

19,5 329939 19,5329939 


Herethe tangent of the complement of ef D,being added 
tothe tangent ofe/ B, the ſumme is 19,5329939; ſoalſo the 
ſine of the complement of 4, added to radins, the totall is 
19,5 329939 as theother: And here the angle A is 70 deg.oz” 
02,35", but we negle& the thirds. Againe, (by the later 
part of this axiome) the ſine of the complement of the angle 
ADB more radius, is equall to the fine of the angleat 4A,more 
the ſine of the complement of the fide AB: which we expreſſe 
thus: D-þ-Rad, = 5s A 56 AB;which may thus appeare. 


Admit Thea 1s 
ef 71 d.oz'03”;59,9731255 D 54d12'58" 5c 9,7669572 
AB 51 32 00;5c9,79383 17 Radins 10,0000000 
19,7669572 19,7669572 


So alſo (by this axiome)in the quadrantall triangle A D G, 
the ſine of the complement of the angle at eLmore radius, is 
equall to the tangent of the complement of e-1 F, more the 
tangent ofthe complement of e£D;which weexpreſle thus; 
5c _ + Rad: = tceAG 4 tc A D;which may thus appeare. 

Admit 
AG 38d.28';tc 10,0999135 I A 70d.03'03” 5c 9,5329939 
AD 74 5o tc 9,4330804 Rad, 10,0000000 
19,5329939 19,5329939 

And the likeis to be underſtood of the reſt, as by this table 
following may appeare, 

Or in ſtead of the ſecond wee 

s DB Rad=s ADs A may ſay 2 5c A+Rad = 5c DB 

Sc DjRad==5cABJ-s A 45D, Andinlike forthe that 


I 

2 

2 Sc AD-ÞKad—scDB-+scAB {: 

5 waDbld=ic DEA liſteth may fer downe the equa- 
5 
6 


m_— lity of the fines and tangents of 
5© ApRad—t AB+trcAD WY © ne phony 2: 

; ABT te Af- 'D B theother ſides and an les; ad 

; ſo there will be 10, of thee, of 

every of which according to the things given and required 

he may make 3 caſcs,and {o.30 inall anſiycrable to the ſeye- 

©}! rall 


Ou u— 


The ſecond Booke, © I3 


rall poſitions of the letters; as is done by the honourable Lord 
Nepair. But this may here ſwhce ; for to theſe may the ſix- 
teene caſes of a right angled ſphericall triangle be reduced, 
namely 3 to the firit, 3 tothe ſecond, 2 to thethird, 2 tothe 
fourth, 3 ro the fifth, and 3 to the ſixth. 

As admit there were given the hypothenuſall A D.and the 
angle at A, and required the (ide D B;then by the firſt, ſecing 
thats AD +5 A,is equall tos DB + Rad: Therefore if from 
the ſumme of the fines of A DP and A, wee ſubſtrat Radius, 
the remaineriis the ſineof D B, 

Secondly, admit there were given AD andD Þ, and re- 
quired theangleat A,then ſeeing 5 D BÞ- Rad =s AD+ A; 
therefore iffrom 5s DB + Rad: we ſubſtrats AD, che re- 
mainer 1$ 5 A, 

Or thirdly, if there were given D B, and the angleat A, and 
required the hypothenuſall A D ; then foralmuch as sDP B 
+ Rad =s AD +: Aztherefore if from the ftumme of 5D B 
+Rad weſubſtrat « A, the remainer is - AD. And the like 
isto be underſtood of the reſt. 

For if from equall things, wee take equall things, the remai- 
ers are equall, ; 

Asif6 + 10 beequall to 9g +7 then if from. 6 + 10, that is 
from 16,we take 9,the remainer is 7;or if we take away 7,the 
remainer 1s 9, &C- 

Soalſo in the quadrantall triangle AP G, (whoſe fide D G 
Is aquadiant) the equality of the artificiall fines and tangents, 
of the parts, is ſuchas here appeareth. 
ts G+Rad—s eA+ 54D Andtotheles maythe 
2 © AG+Rad—sc D+ 54D 26 cales of a quadrantal 


eA "M PD triangle be reduced in 
nn fa ſach fort as we have 


Nt &% _ - . - D betoretouchedin right 
| _ angled criangles, and 
OO iee AMf-3-e HY ſhall further manifeſt 


n the Table following, though we doF not in all places retaine 


he ſame. letters. 
becauſethe work being thus ordered, would forthe moſt 
bat i 


. . 
. 
traction xercas it is: lomething 


But 


= 


eaſter to adde thanto ſubltra® ;therefore you may in ſtead of ſubſtrating 
a ſine or tangent,adde his compl: arith: whereof we have before ſpoken; 


and fo 


Trigonometrie. 


the worke may be conformable to theſe tables following;whereof 


one ſerveth for right angled triangles,the other for quadrantall. 


In the uſe of theſe Tables you are to marke the things givenand required, with the 
letters in that cafe given and requited; and you muſt cut off from every ſumme, 
Radiusor x in the firſt place towards the left hand, forindeedes A B Ft A, isc 
qual! to t U B-þ-Radius, and to of thereſt ; except where you have the compl; 
ar.th:of a fine; as your owne reaſon in the uſe of this Table will dire you. 


AL n Exemplary Table of the) A n exemplary Table of the 
reſolution of the ſeyerall caſes : 
of right angled ſpherical Triangles. gles,one of whoſe fides is a quadrant. 


Z z | Operation or equaliry. & 7 F Operation or equality, , & 
"bs; 4 +: 4—=:DB|I1|./IG «AG pt A=t 6, 1 
AB'y $0ABb ++ 58 A = xe D| 2 AG| b $ MG $8 = 6 Ih 1£ 
oy AD A te AB = fe AD, 3 A AD} _ «c A t 4G =te AD 3 
Dl Þ | «r 4c DB i A=s D4| | , Ip (ac Gi A= 5c D] 4 
4 \ADco ar- A sDB = 8AD| 5| |- [aD\C.ar.s 4 s G—3$ AD] 4 
"4B te A+ rDP= $448, 6 46 tc Ap tG=3$c 4G 6 
Ap\AB s& A tf AD = FAB, 7 46|D | s G-- t4G= t Dl 7 
FT s AD te A — sDB 3 G| A $CAG tc G==tc A} $ 
e 40D 1 I — 1t D| 9 AD| _ s 4G s« G =xc AD! 9 

iT $£ D5 $cHB — xc ADijio = 3s tAG t D== 2 G| *< 
8 AB o- feDB = te 4ſt = A (Coars AG 8D =o A|1 

DN Bico & 56 AB + 5c AD== 5c Dg| 12 __|4DFCo arc DI-< 40 == ohDIOE 
Aj #AB+ rdD=i 3 AG, 4 tcAG +tcAD ==5c -E 
AD 1 \co.e + ADj-3DB — s Al14 AD] G1C0.a7,5AG s AD 5c G\ 14 
. a__ BY «x D 5c G ==5sc Als 
A\DBliear.s D por 4 =5cDB\15 G|46 s G +tcD =tcAG| 16 

D | AD s D te 4 =5$c AD 126] | —— 


D 
In all 


xcd with A,or if none be given,the angle 
equired is marked with A; the right an- 


D 


= g 


A . 


B A 


theſe caſes the angle given is mar- 


H J 
Inall theſe cafes the quadrantall fide is 
marked with D G, and the oppoſite 


The (econd Broke. Is 


And thus we have ſhewed in theſe tabtes, the equality of 
the artificiall ſines and tangents of the things given and re- 
quired in all ſuch ſphericall triangles as have either a right 
angle, or one of their fides a quadrant : Butif you deſire the 
proportion of their naturall fines and tangents ; itis 

As Radius,to the firſt of the three: 
ſo is the ſecond tothe third, 


Except therc be the complement Arithmeticall of a ſine, 
for then 


As that ſide, 1s. toR2dius : : 
ſo is the ſecond in theſe tables,to the third, 


Example of right angled triangles, 


1 Caſe, s AB+teA=ZtDB, 
Therefore as Radius, tos 2A B;foteA tor DB. 


5 Caſe, (ompl.arith. seATs DB =5$ AD, 
Therefore as 5 4 to Radius; ſos D B, tos AB, 


And the like isto be underſtood ofall the reſt. | 
Which that -you may the better perceive, I have here 

added in expreſle words, the Canons or rules of the propor- 
tions of the naturall ſines and tangents, of the things given 

and required in every of the 16caſes of a right angled ſphe- 
ricall triangle,( and the like might be done for Quadrantalls ) 

all which rules (as may eaſily be perceived ,) depend upon 

the fundamentall axiome before going, and the corollary of 
the third propoſition of the ſecond chapter of plaine tri- 
angles. And here the ſide ſubtending the right angle, wee 
call the hypothennſall, the other two containing the right 
angle we may call ſimply the ſides, but for farther diſtinion - 
wee call one of theſe containirg fides (it matters not which} 
the baſe, and the other the perpendicular, | 


16 Trieoometrie. 
'. "(1.ThePerpen- As Radins,to the ſine of the baſe:ſo 1s the tangent of the 
| dicular. angle at the baſe,to the tangent of the perpendicular. 
2. The angleat As Radins, to ſine compl. the baſe : ſo us ſine the angle 
g the perpendics at the baſe,to ſine comp! :the angle at the perpendic: 
3. The hypo- As Radins,to ſine comp: the angle at the baſe:ſo is tang: 
| thenuſall, compl.the baſe,to tang.compl. the hypothenuſall. 


given 


afeandangle 
To finde 


he baſe 


4.Theangleat As ſine comp:the perpendicular, to Radins.ſo ſine comp, 
the perpendicz phe angle at the baſe,to (ine the angle at the perpend: 
5. The hyp®: As ſine the angle at the baſe, to Radins: ſo «the ſine of 
thenuſall, the perpendicular, to the ſine of the bypothenuſall, 
6. The baſe, As Radins,to tang:compl:the angle at the baſe:ſots the 
| tangent of the perpendicular, to the ſine of the baſe, 


le atthebaſe att 
en2Tofinde 


ng 
giv 


7 The baſe, As Radins,ro ſine compl:the angle at the baſe: ſo *« the 
tangent of the hypothenuſall,to the tang:of the baſe. 

8 The pogeny As Radins,to the ſine of the hypothenuſall: ſo ts the ſine 

* dicu'are of the angle at the baſe,to the ſine of the perpendic: 

| Theangleat 4; Radens,to fine compl; the hypothenuſall : ſo tang.the 


the perpendic : angle at the baſe,to tang:compl:the angle at the per: 


thenufall, The perpendicular Theb 
- & angle at thebaſe & an 
given: To finde 


find 


to The hypo- As Radins,to ſine compl.the perpendicular ſo ſine comp, 
thenuſall. the baſe,to ſine comp. the hypothens/all. | 


The baſe & Theh 


E&=\nm The angle As Radins,to the ſine of the baſe; ſo the tnngent compl, 
2 & | ache bale.” * of the perpendic.to tang.compl:the angle at the baſe, 
8 1 7 parpen- e's ſine compl.the baſe.to Radins; ſo ſine compl the hy. 
= z icular. pothenuſall,to = compl. the perpendicular, 
g2 V 13 Theangleat es Radins to the tangent of the baſe: ſo tangent comp, 
&EE the baſe, 0 the hypothenuſall,to ſine compl.the angle at the baſe, 
£ F K þ 4Theangle ares the ſine of the hypothenuſall, to Radins; ſo ts the 
HH the perpendic: ſine of the baſe,to ſine the angle at the perpendicular 
2.Z fr5Theperpen- es ſine the angle at the perpendicular, is to Radins: 
" EV dicular.. © - {o ſine complement the angle at the baſe, to ſme com- 
ja hi d plement the perpendicular, 
5 \ 16 The hypo- & 75 Radins, to tangent complement the angle at the 


| thenulall, 12> rendienlar : ſo tangent complement the angle at 
g p {4 
the baſe,to ſine complement the bypathenuall. 


And 


The angl 
baſe and 
give 
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And becanſe by the third prop:chap:4, of plaine triangles» 
eA': the tangent of an arch, 
is to the tangent of another arch: 
ſo ts the tangent of the complement of that other, 
ro the tangent of the complement of the former. 


And by the corollary of the firſt propoſition of the ſame 
-chapter, ; 
Radins is 4 meane proportional betweene the _— of an 
arch, and the tangent complement of the ſame arch : 
ſo that as Radins, is to the tangent of an arch; 
jo #8 the tangent complement 0 that arch, to Radins, 


Therefore if any man deſfire either for variety or conyeni- 
ency, to alter the propoſitions whereia there are tangents, he 
may calily doe it. 

As in ſtcad of the firſt hemay ſay, 
ec the ſine of the baſe,ss to Radins: fois the tangent comple- 
wn2nt of the angle at the baſe,tothe tangent complement of the 
perpendicular, 
For the third, 


es ſme complement the angle at the buſe, to Radius : ſos the 
tangent of the baſe,to the tangent of the hypothenuſall. 
For the ſixth, 
es tangent the angle at the baſe, to tangent the perpendicular: 
ſo « Radins, to the fine of the baſe. 
For the ſcaventh, 
As fine complement the angle at the baſe, to Radius : ſo tangent 
compl-ment the bypothenuſall to tangent complement the baſe. 
For the ninth, 
eA's [ne complement the hypothexuſall, to Radins : (o tangent 
compl-ment the angle at the baſe, to tangent the angle at the 
perpendicular. , 


| For the eleventh, 
Hs the ſine of the baſe,Jr to Radins : ſo is the tangent of the per= 
, pendrcular go tangent the angle at the baſs, © 


183 rieond . 

For the thirteenth, 
es the tangent of the hypothenuſall to the tangent of the baſes 
ſo ts Radins to ſine compl.the angle at the baſe, 


For the ſixteenth, 
es tangent the angle at the baſe , to tangent complement the 
angle at the perpendienlar:ſo is Radns,to ſine complement the 
bypothenuſall, 


Many other wayes might theſe propoſitions bee varied, 
by the foreſaid corollary, and third and fourth prop: of the 
fourth chapter of plaine triangles.. And not onely thee, but 
the reſt wherein there are onely ſines , are varied by theſe, 
and by the ſecond propofition- of the ſame chapter. The va- 
ricties thence ariſing being very abundant , and of no great 
uſe, I rather leave to your owne praQle at your leiſure, than 
beſtow fu-ther time therein. | 


CHAP. 3. 


{> Of the Caſes and Queſtions in- 


cident in every ſphericall Triangle, right 
angled or Quadrantall in generall. And of 
the examples of the ſixteen caſes 6f a rieht 
angled Triangle in particular. 


E come now to give examples of every of theſe 
caſes, in the reſolution of ſome problemes of the 
ſpheare. And ſuppoſing the Reader to be alrcady 


acquainted withthe principal! circles of the ſyheare or globe, 
Wee will forbeare their definxzonse | _ | 
ct 
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IN 

Let GM, N'B,repreſent the meridian of the place, LK the F- 
quinoctiall, HZ P the Ecliptick, V = the points of Aries & Li- 
bra A,the north pole, O,the ſouth pole, 47 the axis of the 
world,or meridian of the Sun at 6 a clock, 27 B,the horizon , 
G, the Zenith, 7, the Nadir, G XN, the azimuth of caſt and 
weſt, orthe firſt verticall, F D, a parallel of declination, 
AD? an arch of a meridian : 
paſſing by the cener of the Now: Ate inn arch rin 
Sunne at his r ifing of ſetting, Elypticall, though for readineſſe ſake 
A EO, the meridian of the wee deſcribe them citculir , and fo 
Sun being in the eaſt or weſt alſo they doe ſufficiently repreſent 
azimuth, AFO the Suns meri- thethi gs intended, 
dian being at F, GD N{.the Suns azimurh at his riſing.GCAN; 

3} , th-at C ans aZzt- 
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Trighnometrie. 
Herethen are ſeverall ſphericall triangles,ſome right an- 
gled, ſome quadrantall,and ſome oblique angled: 


AB, the poles elevation , | 
A\,thecompliof the Suns declina. q 
DB, the Sunnes azimnth from the | Ad of the ns 

Thus the right | north; or the compl:of the ampli- one" rexdracgg 


complements , 
angled triargle! rage, are made the 


ABD,rightan ©. D A B, the honre from midnight, Free 


lcd at RB (ſup- riangle GAD 
> or the compl: of the difference of (angie » 
»oſing the Sun. . 
PONNg Ws vu8 | aſcenſion. & theright an 


at D)is madc of of ; 
ADB,the compl: of the Suns angle ——_ 
of poſition, or angle of his meri- 
dian with the horizon, } 


VE the Suns place,or diſtance from) 
The right an- | 1h- neareſt equinottiall point, \ And of the 
gled triangle | VQ,bis rsght aſcenſion,or its comp: | fame parrs or 


YFQ.rghjp @ the Sunnes declinatton yo comple= 
anovled | G Me nents, is made 
- me Q QYF, the angleof the Eclipticke ( , Quadrans 
Sunne aÞ) is and Equinottiall, tall triangle 
made of - F V.the angle of the Suns meri-| AFY, 
ian with the Ecliptick, 
Y C,the Suns declination , . 
The right an- | C R, the ſunns height at the honre\ And of the 
gled triangle of 6 _ _—_ 
RYC, right ; ' their comple- 
angled __ R (if V R,the ſunnes azimuth from ealt ——— 
we ſuppoſe the } 7 weft at the howre of 6, the Quadrans 
SunneatC) is | CV R, the poles elevation, . call rriangle . 
made of Y CR, the angle of he ſunnes po-j| V'GC. 
(tion, 
The right an- (S E, the ſnnnes declination , 
gled triangle Ba hoare from 6. And of thelike 
VYoE,right an- ; ; parts or their 
oled = Gift E.the ſunnes height being eaſt or complements, 
we ſuppoſe the& Flt» : is made the 
Sunne at E) is} S V* E,the latitude, Quadrantall 
madcof 


SEY, the angle of the ſunnes po-| triangle YEA, 
$H100%, : The 


Ces OI Roge "—_ 
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CGA,the complement of the poles elevation, 
The oblique angled | FA the complement of the ſuns declination, 
triangic AGF, having GF,che complement of the ſuns het ght, 


ith he angle, 
—_— - oy hy d GAF,the a»gle of the houre from noone, 


drant, (if wee ſuppoſe i AFG,the angle of the ſunnes pozition, 
the lun at F)is made of | FGA,the a<smmth of the ſunne from the 


C morth part of the meridian, 


| G 


O P. 
N 


Other triangles are repreſented inthis ſcheame, but theſe 1 
thought good to note, to give occaſion to young beginners to 
Cxcr cilc themſclyes, | 

I 3 Now 
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Now we will ſhew the ſolution of one of the right angled 
triangles, namely A D B, alſo of the oblique angled triangle 
A G F,whereby you may underſtand thelike operation in all 
others. 


I. The amplitude, or Sunnes 

The Poles elevation, & houre of Sun ) azimmth of riſing or ſetting 

riſing or ſetting given: To finde 2. The Suns angle of poſition 
3+ The Sunngs Tekinars, 


Let the Poles elevation be 51 deg: 33, 
The houre from midnight 4 ho.40' 12” . 
Which converted into degrees is 70 deg. 03'. 


Caſe 1. For the amplitude, or azimuth of riſing and 
ſetting DB. 


Poles elevation, ABg1 deg.z2%. s AB 9,8937452 
Hoare from midnight, A 70 oz t A 10,4401146 
Suns azimuth of ri- 


ſing and ſetting, © DB 65 08 t DB 10,3338598 


This ts not full 65 deg: o8', but wants about a third part of a 
minute, or 20', as you may finde by the part proportional, wor 
king as we have before ſhewed chap:2,ſeft:Y, 

And this 65 deg:o8', 1 the complement of the Sunnes ampli- 
tude from the eat or weſt northerly or the ſunnes azimuth from 
the north part of the meridian, becauſe the ſunnes declination is 
northerly: otherwiſe it were his azimuth from the ſouth, if the © 
declination were ſoutherly. As you may underſtand by the fore- 

going ſcheame, turning it #)/idedowne, 

And whereas it us (aid, Houre from midnight go deg.o?)', it 15 
to be underFood the houre converted into degree: and minutes, 
which is done by allowing x 5 deg, for an houre, and one degree 
for foure minutes of tim, and 15" of a degree for one minute 


of 
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of time, &-c, Or ſaying by the 
rule of three, If 1 houre or 60 
minutes give 15 degrees, what 
gives the time propoſed? And [0 
the contrary, if you would con 
vert degrees into honres, ſay, If 
I5 degrees give t houre or 60 mi- 
of time, what gives the degree pro- 


Propoſed? 


Caſe 2, For the Sunnes anele of poſition. 


Poles Elevation, AB51 deg. 32' sc AB 947938317 
Howre from midnight, A 70 03 $ A 9,9731236 
Suns angle of poſition TIO 

# the complement of D 35 47 sc D 9,7669353 


Which 35 deg. 47', is the angle of the Suns poſitions 
Caſe 3. For the Sunnes Declination. 


Hoare from midnight A 950 deg. 03 3« A 9,5330090 


Poles Elevation AB 51 32 tcAB 9.,9-00865 
Sunnes declination is = 4: ta 


the complement of C AD 15 10 tcAD 9,4330955 


Which 15 deg. to is the Suns declination towards the 
north pole(or cleyated pole) becauſe the houre from 
midnight is le7e chaa (ixe; if it were more than fixethe 
declination ſhould be ſoutherly ; as is evident by the 
{cheam- before going turned uptidedowne. 


After the forme of theſe three examples : If there were givent he 
amplitude, and anole of the Sunnes poſition, we might fo ,T he 
Poles elevation, the houre of Sunne-riſmg or ſetting ; and the 
Sunnes declination : and if you uſe the ex emplary Table, you 
may uſe the ſecond Triangle under the Tables, 


The 


| 
| 
| 


—  ———  —- - ww - _ 
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24+ & 6 e angle of poſition, 


The Amplitude,or Azimuth of the Suns rifing 5eT be Suns declinatia, 
or ſetting,with the houre given: To finde & The Poles elevation, 


| Let the azimuth of the Sunne at his riſing or ſetting be 
65 deg.o8' from the northy = 

The houre of Sun-riſing (from midnight) 4 ho: 40 12 , 
which converted into degrees, 1s 70 dege 03 + 


Caſe 4. For the angle of poſition. 
Azimuth of the Sunne 


at riſing or ſetting DB 65 d.o8' coar. se DB 0,3762257 
Howre of Sunne-riſng A 70 03 Sc A 945330099 
Angle of poſition compl. O 35 46 $D 9,9092347 


This s D 9,99092347, givesanarch or angle of 54 deg. 
14'; which is the angle that the Sunnes meridia? makes 

 withthehorizon; buc the angle of the Suanes poſition is 
the complement thereof, namely 35 deg.46'. 


Caſe 5. For the Sunnes declination. 


Horre of Sunne-riſmg A 70 deg.53".coar. s A 0,0268764. 

Azimuth of riſng TDB65s o8 S$ DB 9,9577455 

Suns declination compl. AD is 10 S AD 9,9846219 
Here'(as we noted before) the arch anſivering to 5 AD 
9,9846219.is 74 deg. 50',but the Suns declination is the 
complement thereof;thart is 15 d.10',and fo of others. 


Caſe 6. For the Poles dlevation. 


Hogre of Sunxe-riffns A 70 deg. oz” teA 9,55988 
. 15 590054 
Srunes azimuth of riſing DB 65 o8 tDB1o,33 078 2 
Poles elevation AB 54x 33 $AB " 9,8938565 
Thus D being 65 deg.o8', wee finde A B tobe 51 deg. 
33';butif wee ſhould take Þ Þ to be but 65 deg.07' 40”, 
As 
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as before, wee found it, then A'B the poles clevation 
would be but 51 deg.z 2' as betore, 
eAnd after the forme of theſe 
three examples) If there were gi- / 
ven the poles elevation, and the an- 
gle of the ſunnes poſition, wee might 4 
find the honre of ſun-riſmg, the = 


declination, and the amplitude , or ” of 
azimuth of riſing and ſetting, |< 5” 


EY” 7.T he Poles elevation, 
The Suns declination, and the houre \ g,7he amplitude of the 


of the Suns riſing or ſetting given; Y Syunnes azimuth, 
To finde 9. The angle of poſition 


Let the Sunnes declination be x5 deg; 10 northerly, 
The houre of Sunne-rifing 4 houres 40' 12”, 
Which convertcd into degrees is 70 deg.93's 


Caſe 7. For the Poles Elevation. 
Howre of Sunne-riſmg, A go deg-0z' s© A 9,5330090 


Suns declination compl;: AD 15 10 t AD 10,5669196 
Poles Elevation. AB 51 32 t AB 10,0999286 


Caſe 8. Tofinde the Sunnes Azimuth. 


Sunnes declination compl. . AD 15 deg.to's AD 9,9846033 
Houre of Sunne-riſng A Jo o03$SA 99731236 


Sunnes azimuth from the —_—_ 
uorth part of the meridian $0 65 o$ 8DB 9,9577269 


The complement hereof 24deg. 527. is the amplitude 
of the Sunnes riſing and ſetting from the eaſt and weſt, 


northerly; becauſe the declination is northerly» 
K Caſe 


w— 


Caſe 9. To finde the anglelof the Sunnes poſition, 
Sunnes declination compl, AD 15 deg.to' sc AD 9,4176837 


Houre of Sunne-riſſing A yo oz tA 19.4401146 
The angle of poſition complD 35 «<7 tcD 9,8577983 


"And (after the forme of theſe three examples ) If there were 
given, T he Sunnes deelination,and the angle of the Sunnnes po= 
ſition at his reſing, we might finde, the /[unnes azimuth, the poles 
elevation, and the houre of ſunne-riſing. 


The Poles elevation, & amplitude of 


Sun riſing orſetting given: To find 11 The houre of S unne-riſing 


Y oO The Sunnes declination, 
or ſetting. 


Let the Poles elevation be 5 x deg: 3 2* 
Sunnes amplitude of riſing and tctting 24 deg: 52' nor- 
therly. 


Caſe 10. To finde the Sunnes Declination. 
The amplitude i the : 
a of - D;jB 24 deg: 52 5cDB 9,6237743 
Poles Elevation, AB 51 32 5c AB 9,7938317 
Suns declination compl: AD 15 10 sc AD 9,4176060 


This declination 15 deg: 10' isnortherly', becauſe the 
amplitude given is northerly, and when the one is ſou- 
therly, fo is the other. | 


Caſe 11, To finde the houre of Sun-riſing aad ſetting. 


Poles elevation, AB 51 deg.za'. $ AB 9,8937453 
Suns amplitude compl: DB 24 52 tcDB _9,6660287 


Hoxre of Sunne-riſing A 70 03 tcA 9,5597739 
W hich 
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ich 70deg.53' converted into time is 4 ho:40' 127. 

iebor q, the Tas of Sun-riſing : But if the amplitude 

had beene ſoutherly, the arch thus found had beene the 

houre of Sun-ſetting; as is evident by the firſt generall 

ſcheame turned uplidedowne. : 

And after the forme of this laſt example, wee might by the 

ſame things given, finde the angle of the Suns poſition, 


The clevation of the Pole, and declination D , 3 The houre of Sunns- 
of the Sunne given : To finde riſmg and ſetting. 


Let the elevation of the pole be 51 deg:32', 
Sunnes declinarion northerly 15 deg. 10'. 


Caſe 12, To finde the Amplitude. 
The Poles Elevation AB 51 d.32', co:ar: 3c AB 0,2061683 


, 12 The eAmplitnde, 


Suns delination compl: AD15 10 sc AD 9,4176837 
The eAmplunude the yy —_ 
complement of DB 24 $2 SC DB 9,62385 20 
Andthis Amplicude 24 deg, [Y 
52 1s northerly,becaule the J\ 
Suns dcclination is norther- 


ly: Thar is,the Sunne riſeth . 
24 degr: 52' to the north- 
wards of the caſt, & ſetsas | | 
much to the northwards of a. os 
the weſt. When the de- Þ 3 
Clination is —_— , the 


amplitude thus found is ſoutherly, as may appeare by 
the firſt generall ſcheame turned upſide downe. 


Of the amplitude thus found there is often uſe made ar ſea,for finding 
the variation of the compaſſe. Which is done afterthis manner, 

Su obey circumference or outermoſt edge'of the card or fly of the 
compalle to bedivided into 360 degrees, and the points of the needleste 
be placed direQly under the loweredeluceor north and ſouth points: you 
are zo vblerye at ſug-riling or — how many degreesthe fange is rom 
S® 
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the caſt or weſt peintsof the compaſſe, which number of degrees, if they 
agree with the amplitude found by this propoſition, as is before ſhewed, 
and be on the ſame ſide; then hath the comple no variation : but if they 
differ, looke how many degrees that difference is, ſo much is the variation. 

As forexample, Admit I finde the amplitude (as before) to be 24 de- 
degrees 52 minutes northerly, then T know that the ſunne ſhou'd ſet almoſt 
25 degrees from the weſt to the northwards, but obſerving at funne-ſertin 
with my compaſſe, admit T finde it toſet but 19 degrees from the _ 
point of my compaſſeto the northwards , then hereby T gather that the 
variation of my compaſſe 1 almoſt 6 degrees. And thus you may finde 
how much the variation of thecompaſſe.is, Now, 


T finde which way the compaſſe varieth. 


If thedegree of the compaſſe which ſhould cireR'y reſpeR the ſunne at 
his ſing or ſetting, (namely the degree of amplitude found as before) be 
more towards the right hand than the ſanzriſing or ſetting, the variation 
is eaſterly; but if it be more towards the left hand, the variation is weſterly, 
Becauſe when a mans face is towards the northythe caſt is on his right hand, 
and the weſt on his left. 

As in this example, I finde by the awplitude, that the ſunne ſhould fer 
almoſt 25 degrees from the weſt point of my compaſſle northerly , but ſet- 
ting the ſunne ! ſee that this 2 5 degree cf mycompaſſe is more towards the 
right hand than the place of ſun-ſet, therefore I conclude that the var.ation 
is caſterly,, 

And thus is the variation of the compaſſe found to be almoſt 6 degrees 
eaſterly, ſo that the nerth point of the compaſle ſhewes not the true north, 
but points almoſt 6 degrees to the eaſtward of the north;and conſequently 
a!l theother points of « compaſſedire@ more toward the right hand than 
they ſhould doe by almoſt 6 degrees. And the like in all points is to be un» 
derſtood if the obſervari@n had beene made at ſun riling 

Note lr is fitteſt to make theſe obſervations when the ſunne ſeemes to 
be alittle abovethe horizon, namely when the lower edge of the ſunne 
ſeemes almoſt to touch the horizon, for then the ſunne is in the horizen, 

though by reaſon of his refiaRtion and pauallax hee ſeeme to bee above 
it, 


Caſe 13, To finde the houre of Sunne-riſing and 
ſetting, 
Poles elevation AB 51 deg.32' t AB 10,0999135 
Suns declination compl, ADis io tc AD 9,4330804 
Havre of Sunne-riſing A 70 03 SCA 9,5329939 
This 


The ſecond Bodke. 29 
This 70 deg: 03' converted into time is 4 ho: 4qo'-12”, 
which is the time of Sunne-riſing after midnight: But it 
the declination had beene ſoutherly, this 4 ho: 40'-1 2” 
thus found had becne the time of ſun-ſetting after noon, 
| as may appeare by the generall ſcheame turned upſide- 
downe. 

= eAnd after the forme of this laſt example, If there were given 
| The azamuth of the ſunnes riſing or ſetting and the ſunnes decli« 
natiom, wee might finde the angle of the ſunnes meridian with 
the horiz2n.: Or the poles elevation, after the forme of the laſt 
but one, 


Caſe 14, The Declination ofthe Sunne,and his azimuth 
of riſing aud ſetting given: To finde the houre, 


Let the Sunnes Declination be 1 5 deg: 10' northerly, 
His azimuth at his riſing or ſetting 65 deg. 08' from 
the north, | 


To finde the houre, 


Suns declinat:compl: AD 15 deg.to'.,co:ar: $ AD 0,0153967 
Sumnnes Azimuth DB 65 08 $DB 9 957745S$ 
Houre of Sun-riſmg A7o 03 SA 9,97314223 


Which 70 deg.o3z* converted intotimeis 4 ho.40'-12”, 
the houre of Suanc-rifing : but if the declination had 
beene ſoutherly, this arch thus found had beene the 
houre of Sunne-ſctting. 


| end after the forme of this example , If there were given 
{ 45 in the thirteenth (ae) The latitude, and Sunxes decling« 
: tion : wee mirvht finde the angle of the Sunnes poſition , or the 
| complement thereof, which # the angle of the Sunnes meri- 

| dian with the borizos, 


K 3 The 
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houre of Sun-rifing or ſetting, and theangle C15 The amplitude, 
= of Co oe with = horizon givenz< 16 The ſunnes de- 
To finde | clination. 


Let the houre of Sun-riſing be 4 ho: 40' 12”, 
Which converted into degrees is 70 deg:03', 


The angle of the Sunnes meridian with the horizon 
54 deg: 13". 


Caſe 15. To finde the Amplitude. 


Angle of merid:& horizon D 54 d.13' co:aris D 0,0908539 
Houre of ſun-riſing in deg: A 70 03 SCA 9,*330"g0 
Amplitude compl: DB 24 52 SC DB 9,62 ;8629 


Caſe 16. To finde the Sunnes declination. 


Angle of merid: & horizon D 54deg:13' tcD 9,8578031r 
Houre of ſunne-riſmg A 70 03 tcA 9,z598854 
Sunnes declination compl; AD 15 10 $cAD 9,41763885 


VVhichdeclination x 5 deg. 10 is northerly,becauſe the 
houre of lun-riſing is before 6 : etherwile the ſaid houre 
being after 6, the deciination ſhould be ſoutherly, 


And after the forme of the laſt cale but one, wee may by the 
ſame things giver finde the poles elevation. | 


Anl thus it is evident, that of the five circular parts of this 
right angled ſphericall triangle, namely of the two oblique an- 
gles, the two ſides and the hypothenuſall there may be framed 
30 problemes or queſtions of the ſpheare, and theſe 30 problemes 
are reduced to 16 caſes and theſe 16 caſes to that one ow 
mental axiome before ſet downe; and the like is to be underſtood 
#n ether right angled ſphericall triangles. 

The ſame 30 = might alſo have beene moved and re- 
ſelvea in the quadrantall triangle A G D; and they alſo = = 

ce 


"I" ' Tad 
. 


duced to 16 eaſes, and thoſe 16 caſes to the aforeſaid fundamen. 
tall axiome. Of which things having before given ſufficient 
light, wee will leave the prattiſe thereof to the induſtrions rea- 
der. 
And it will not be ami ſe, when there is a queſtion propoſed 
in a right angled ſphericall triangle, to marke it with the let 
ters A BD; ſetting B at the right angle, and AD to the hypo- 
thenuſall: Or if it be a quadrantall triangle, ſet D G to the qua- | 
drantall ſide, and A at the angle thereto oppoſite, | 
As (if in the generall (cheame of the ſpheare before going) I | 
would reſaive the triangle Q F,right angled at Q. Tput for Y,, 
A, for Q, B. and for F,D, as in the fir#t f, theſe triangles: Or 7 
put for Þ,A, for Q_B, and for V>D, as in this ſecond triangle: 


D 


F; B A F 
In this firſ® Inthis ſecond 
trian gle. triangle, 


A, # The equinofli-ll point of V and =, which in this D [ 
ſecond triangle ts . 
AB,is Av arch of the equinoftiall, which in the ſecond 8 D B, 
DB,” An arch of the [uns meridian,which in the ſecond is A B. 
And thus 
AD, The ſuns place or diſtance from the neareſt equino- 
&tall point, which in the ſccond triangle ts alſo DA, 
AP ,us The /unnes right aſcenſion fromthe neareFt equi-0 _ ** 
nottiall point, which inthe ſecond triangle us DB, 
DB # The (uns declination which in the ſecond triangle & AB, 
A, 1s The angle of the Ecliptick with the Equinettall is D. 
D, # The an gle of the ſuns meridian with the Ecliptick, 
which wm the ſecond triangle ts £ —_ 
And 


eAnd any two of theſe being given we may find: any third rec 
quired; and ſo frame 30 ſeveral! queſtions, every of which in 
one of theſe triangles will be conformable to the exemplary ta- 
ble of right angled triangles before ſet downe. 

end the like ts to be underſtood in the other two triangles 
before mentioned RV C and V'S E: ſo that in theſe foure right 
angled triangles,you may frame 120 queſtions of the ſpheare,and 
their reſolutions: «And the like you might doe 1n theer quadran- 
talls:all which I leave to your owne prattice, defiring to uſe as 
”uch brevity as conveniently Imay. 

eAnd thus mnch touching the reſolution of ſuch ſpbericall tri- 
angles as are either right angled or quadrantall .N gw wee come 
ts thoſe that are Oblique, which have 12 caſes, ten whereof doe 
alſo depend upon the firſt generall eAxiome afore got "g , and 
might be thence reduced. But that all things may 2 the more 
eaſie and perificuonus, wee will lay downe two conſeftaries fol- 
lowing of the ſaid firſt «Axiome, after we have declared in ge- 
verall the caſes of an oblique triangle. X 


—— ——_— 
dt 


Of Oblique Sphericall Triangles. 


CHAP. 4 
{> Of the Caſes and Queſtions in- 


cident in every oblique ſphicricall Triangle 
in generall: and particulaily of thofe two 
cafes.wherein the things given and 


required are oppoſites. 


. O the intent the application-of the doftrine of ſpheri- 
| call triangles may be the better underſtood , wee will 
M here (as we have beforc.in right angled criangles)give 

examples 
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examples of the ſeyerall caſes of an oblique triangle in the 
actuall reſolution of fome knowne triangle of the ſpheare. 
And wee have before noted inthe generall ſcheame of the 
ſpheare, ch: 3. that eG F is an oblique angled triangle, Let 
us ſuppoſe the firſt of theſe triangles following marked with 
ADE to bethe ſame(where we change the letters not of an 

neceſſity, but for the better conformity ofall the examples 

So that A here may be 1n place of £1 there,namely at the pole 
of the world;D here,in place of Gthere,namely at the Zenith; 
and © here,in place of F there, namely at the Siinne. Then is 


AD, the complement of the poles cleyation, or the diſtance 
of the pole from the zenith. © 

A E, the complement of the Sunnes declination; or the di- 
ſtance of the Sunne from the pole, 

E D, the complement of the Sunnes height,or the Sunnes di- 
ſtance from the zenith, 

ef, theangle of the houre from noone, or the angle of the 
meridian of the'Sun with the meridian of the place. 

E, theangle _ the Sunnes poſition in reſpeR of the pole and 
zenith, 

D, the Sunnes azimuth from the north part of the meridian. 


And any three of theſe being given,;the other three may be 
found. So that of theſe (ixe parts conferred together, ne 
ar 


- 


as Triconometrie. 
cAnether example of this ſecond Caſe. 


* Letthere begivenin the fifth-triangle, 3 
The Sunnes declination northerly, complement AD 15 deg.10 
The Smns height above the horizon complement ED 32 28 
The ho: from noon, ho: 45/-44" which in degssY 56 26 

And letthere be required the Sunnes Azimuth E. 


Propor t1ONs 
As fine compl the Smas heirht, s ED 37 d 32'. co.m,0,07;8100 
zo the ſine of the houre; SA $56 26 9,9207717 
fo fone compl.the Suns declinat.S AD 74 50 9,9846032 
#0 the fine of the e Azimuth, SE 72 "24 9,9791850 


Which 72 deg. 24 is here the Sunnes azimath from the 
ſouth, the complement whereof to 180 deg. is 197 deg. 
36' the Sunnes azimwh togthe north. 


By imitation of either of theſe Examples, there may 
forre other queſtions in this triangle, and ſo of any other be re- 
ſolved: As | 
3. If there were given in the firſt. triangle, 
The poles elevation, the ſurnes height above the* horizon, and 
the houre from noone: To finde the ſunnes ansle of poſition. 
4+ If there were givenin the third triangle, 
The ſunnes declination,th: poles elevation, and the Swnnes angle 
of poſition: To finde-the Sunnes atimmath. 
5. tf there were given in the fourth triangle, 
The Sunnes height above the horizan, the poles elevation, and 
the angle of poſition :'To finde the houre. 
6. If there were given in the ſixth triangle, 
The poles elevation, the Sunnes declination, and azimuth : To 


finde the angle of the ſunnes poſition, 


This firſt conſe&1ry mig't alſo have beene propoſed thus, 
Of oppoſite ſides and annles, The ſine of a ſide with the ſine of an 
angle oppoſite to another fids, is -qual to the ſine of that 6- 
therifide with the ſine of the angle oppoſite to th» firſt That is, 
s>AD +5 Aisequllto s ED +*r £, 
Which in cff:& isthe fame wich the form:r, and in like fort 
demon- 
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demonſtrated. Bur the former is to be preferred being briete, 
perſpicuons and well knowne to ſuch as have beene conver- 
iant 1n ſphcricall rriangies. | 

But 1n the uſe of thus conſeRary, and of the two laſt caſes; 
there happens the like doubt as we have noted upon the ninth 
cale of plaine triangles. Namely in ſphericall triangles it 1s 
doubtfuil, whether the angle neareſt to a right angle, and his 
oppoſite fide be both of one and the fame, or of divers kinds, 
untefle you diſcover it by your worke; or that it be a thing 
given by ſuppoſition. 

This donbt may for the moſt part be removed by the ex- 
at dclineation of the {cheame or figure ; whereby you hall 
perceive whether a ſpherica!l angle be acute or obtuſe, and a 
fide greater or lcfſe than a quadraat; But you may be further 
directed herein by the three propofitions of the Baron of. 
CMarch:ſton, which 1 have for that purpoſe ſet downe in the\ 
firſt chapter of ſphericall triangles. | 

AS in this laſt example, ſerrng the ſide eA D 74 degs 50' is 
nea'er to a quadrant than his oppoſite angle at E being 72 d. 
24', or 107 d. z6; therefore .(by the laſt of thoſe three) two 
angles of that triangle are of one kinde, andthe third greater 
than a quadrant, 1 hat is,-the two angkesat eAand D are a- 
cute, and the third at E,namely e-LE D is greatar than a qua- 
drant : therefore the angle there found eA ED is 107 deg. 36: 
And the like judgement is to be given of others 


CHAP. 5: 
4; Of cjght other Caſes of an ob- 


oblique ſplicricall Triangle,relolved at two 
operations by - a perpendicular ler fall. - 


I the eight caſes next following,thereare alſothree things 
in an oblique txiangle)givenzto fiude a fourth, for the i 


30 regs mare. 


Caſe 1. Two angles, with a ſide oppoſite to one of them gi- 
Ven: to finds the ſide oppoſite to the other. 


As intheſecond oblique triangle, Let there begiven 
The Sunnes azimuth from the north DAE, 1 07 deg:36' 


whoſe compl : to 180 deg: being the 
Sunnes azimuth from the a | 5 BAD, 72 24 
56 26 


The honre from noone E 3 ho:45'-44", 
which converted into degrees 1s 
The Suns height being the complement of AD, 52 28 
And let there be required the Suns declination, which is 
the compl:of eD. 
As the ſine of the houre fromnoon,s E 36 d.26' co:ar:0,0792283 
to the ſine comp:of the ſuns height: SAD 57 32 9,9261900 


ſo the ſme of the ſunnes azimuth, $ A 72 24 9,9791798 
to the sine of the compl; of the 0 T1» 74 50 9,9845981 


ſannes declination, 


Whereby the ſuns declination appeares to be 15 deg.ro', 


Another example of this Caſe, 


Let there be given in the fift triangle, 
The Sunnes azimuth fromthe north DE A, 107 deg. z6* 


whoſe complement to 180 deg, © BE D, 72 24 
The houre from noone A, 3 ho. 45-44" 6 - 
: : 5 29 
which converted into degrees is 
The ſuns declination the complement of AD wn. 
Andlet there be required the Sunnes height , being the 
compl: of £D. 


eA; the (ine of the eAzimuth $s BE 92 d.14'.co.ar.o, o08202 
to ſine compl.the ſuns declinat;. s AD 54 59 9, 9845033 
Jo the ſine of the ho: from noone, s A 56 26 9, 9207717 
to ſine compl, the ſuns height, . SED57 32 9.9261052 
 Whereby the Suns height appeares to be 32 deg. 28'.. 


Note, 
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. Note. By imitation of either of. theſe examples, there may 
foure other queſtions in this triangle, and ſo of any other be re- 
ſolved: As 3. if (in the firſt triangle) there be given, 

The houre of the day, the angle of the ſunnes poſition,and the 

height of the pole : To finde the height of the ſunne, 

» If there were givenin the fourth triangle, 
The houre of the day, the angle of the ſunnes poſition , and the 
height of the ſunne : To finde the height of the pole, 

5. If there were given in the third triangle, | 

T he ſunnes azimuth ,and angle of poſition and declination: To 
finde the elevation of the pole. * 

6. If there were given in the ſixth triangle, 
The ſunnes azimuth and angle of poſition, and the poles eleva- 
tion ; To finde the ſunnes declination, 


Caſe2. Two ſides with an angle oppoſite to one of them 
given: to finde the angle oppoſite tothe other. 


Let there be given in the ſecond oblique triangle, 
T he Sunnes height above the horizon,compl A D 32zdeg.28' 
The Sunnes declination northerly, compl, ED 15 10 
The Sunnes azimmth A 107 deg. 36, or A _— "9 
And let there be required the hotire from noone E, 
As ſine compl.the ſuns declinat; s ED 74 d.zo .co.ar+0,015 3967 
to the ſine of the azimuth ; $A 72 24 9,9791798 
ſo fine compl.the ſunnes height, SAD 57 33 9,9261900 
to the ſine'of the ho.from noone. SE $56 26 9, 9207665 
V Vhich 56 deg, 26' converted- into time is 3 ho. 45* 
44", which in the forenoone is 14'-16” after 8 of the 
—_—_ butin the afternoone 45'-44" after three of the 
OCKEs ; 
Note. The arch or angle anſwering to 9,9207665, # not full 
56 deg. 26',but wants almoſt a fifteenth part of a minute, 
or 4 ſeconds, but for the more facility and readineſſe it 
ſhall [iffice to give the examples to a minute, ſuch as de- 
fire more preciſeneſſe may doe as we have ſhewed in the 


ſecond chapter of plaine triangles, ſeft.8, 
L 3 Another 


—m—- a 1 


, mr (7.0 


34. 
ariſe in this triangle, and ſe in others, ſixty queſtions or pro 
blemes of the ſpeare : which all are reduced to 12 caſes, . the: 
refolution whereof we.intend now to ſhew,and exemplific in. 
this triavgle, avd-withall to-peint out«the ſaid fixty queſtions 
herc incident, referring every of them to their proper caſes, 

Andthar-theſe 60 problemes may be the more conforma- 
ble to the x 2 caſes whereunto they are referred , I have mar- 
ked this triangle ſixe ſeverall wayes: that fothe things given: 
and required 11 every of theſe 60 problemes, (and to in all 
others) may in one of theſe triangles be noted by the ſame 
tetters, asare uſed in the caſe #nd example whereunto thar . 
probleme is referred 3 whereuntoI am the rather induced by 
the example of the Honourable Lord Nepasr in his 1 2 caſes: 
of an oblique triangle, ſet forth in his booke of the conſtru- 
&ion of Logarithmes, 

But every man is at liberty to doe herein as hee thinkes: 
god, for the rules are generall, howſoever the triangles or 
their partsare marked. 

And thus having ſhewed in generall, what caſes and que- 
ftions are incident in an oblique ſphericall triangle, we come- 
now to handle them particularly; Layipg for the two firſt ca- 
{es this ground, 


ConſeQary' 1. h 
In all ſphericall triangles: The ſines of the ſides,to the ſints 
of their oppofite angles, are diretty proportional, 


That is, Inthe firff of the foregoing triangles, eA's the ſine 
of one ſide FD, 1s un PR ro the ſine of his oppoſite angle at 
A: ſois the ſine of another ſide AD, to the ſine of his oppoſite an- 
gle at B. eAnd the like is to be underſtood in the ſecond rrians 
gle,and ſo in the reſt. 

Nore. Weſpeake here of naturall fines, As uſually whereſvever we ſpeak 
ofthe preportion of ſines and tangents, we meane of the naturall fines and 
xangents, and where we ſpeake of the cquality of fives and tangents. wee 
meane of the artificiall (ines and tangents, that is,of the logarichmes of the 
aatwal] figesard tangents : For where there is 6y equity of the — 

EE there 


A Y- ; 


. thtre3s « yetiprocall oudlity of tbe natural, 28 is evident by the Corol;of 
3 Prop:of > Chap'of blaine omg IN: ap : 
Conſtrut: Now tonching this Conſetary, Let ADE be an 
oblique angled triangle, if then wee let fall the perpendicular 
DB, zt s, eſotved into two right angled triangles, ADB ayd 
'EDB. 


by "* 


Demonſt. Pherefore by the fundamental eAxiome of right 
angled triangles if we take the perpendicular D B for the mid- 
dle part, and AD and A for hu oppoſite extreames in the tri- 
angle A DB; and ED andE for his oppoſite extreames in the 
rriangle E D B; then | 
Rad {-SDBruequaltos AD + $A, allo 
Rad +- SD Brequaltos ED+$E. 
But things that areequall ts one and the ſane thing, are equall 
one to anather > therefore s AN 4 $ A, 5 equall tos ED-+-$ Es 
Therefore by the ( oroll:of 3 Prop: 2 Chap: of plaine triangles, 
the proportion of their naturall ſmes is reciprocall, thus : 
As the ne of ED, «« to the fine of the angle A: 
ſo #s the fine of AD, to the sne of the angle at Fe : 
And the like 1s to be underſtood in the ſecond triangle. There- 
fore in all ſpherical triangles, 6. which was to be groves : 
l” 9s bexce may two caſes 1n an oblique triangle be reſotved. 
5 
L2 'Caſe 


AD .. YIEOROP: e, 
ding whereofit ts requiſite that the triangle propoſed be re- 
duced to two right angled triangles by a perpendicular let 
fall from one of the angles to his oppoſite fide ; which per- 
pendieular falls ſometimes within the triangle ,' ſometimes 
without. _ 

If the angles at the baſbe both of one kinde (that is both ob- 
ruſe or both acute ) the perpendicular falls within the triangle; 
if of divers kinds, without; and the converſe, 

In letting fall the perpendcular, you are to obſerve theſe 
three conditions, eſpecially the firſt, 

1. Fromthe end of a ſide given, being adjacent to an angle 
given, let fall the perpendicular oppoſite to that _ 

2. Andtouching m ſom: part the fide required, 

3. Or oppoſite (if it may be ) to the angle required. 

The firſt of theſe conflticns is neceſſarily to be obſerved 
in all the 8 caſes following ; the ſecond in the ſixth caſe, and 
the third in the fourth cafe, though all true in every cafe. 

Andthns ſhall we have two rightangled triangles, and the 
hypothenuſfall in the one may be ſaid to be correſpondent to 
the hypothemufall in the other, .and the baſe in the one to the 
baſe in the other and ſo. the other parts. 

 Thenin one of theſe right ankled triangles, (which for di- 
ſtin&on fake we call the firſt) there is given the hypothenu- 
fall, and angle at the baſe, whereby may be found the baſe, or 
angle at the perpendicular, as occaſion requires ; by the ſe- 
venth or ninth caſes of right angled triangles. And this 13 the 
firſt operation. | | 

For the ſecond, there muſt (of the things thus given and 
required) two things in one triangle, be compared to two 
correſpondent things in the other trianglc, which two in 
each, with the perpendicular, make three things in each tri- 
angle, cicher adjacent, (that is lying together) or oppoſite ; 
of which three the perpendicular is a!wayes one of the ex- 
treames, and the thing required, one of the other extreames. 
All which may ap incyery of theſe ſixe triangles. -_ 
| Sothatbythe fuſt generall Axiome of right aagled ſpheri- 
call triangles, 

1.Rad, 


. Radins + 5c ADP 0} 5c AB + ic DB. 
reD B+sc EBCISequalitog km A rains. 


Radins +-$eABQ , tc eA +t DB. 
t DB -FicE | x equallto s E B + Radins, 


Radins + 5c eAt ; s BDA+«cDB. 
3 3; D 3 + abec is cquall O95 F + Radins. 


Radius +:cBD A jg : Zee AD +tcDÞB, 
4 DB tn ED EG 5s BDE + Raadins. 


2 


Bat if from equall things we take away equall things, the 
things remaining are equall. Therefore from either ide ta= 
king #, or 5c D B and Radius, it followes that 


r. ceAD +ictEB isequalltoss ED +xre AB 
2.5 eAB+FicE isecquallitos EB +Frece 

3. 6 eA +s BDEisequalltoss E +s BDA 
4. 5 BDATÞte ED is equallto 5s DBE + tc eAD 


, 
7 =. 
D 
AN 
B 


A E 


Wherefore in each right angle triangle, ſuppoſing the 
three parts more remote from the right angle, to be noted as 
isaforeſaid with their complements, and uſing (as is cxpret- 
ſed in the fundamentall axiome) the ſines of the middle parts, 
and che tangents of the extreames adjacent, or the fines comp. 
of the oppolite extreames, you may oblerve, that 

M T'be 


— — 


The middle part in this firit triangle, with the extreame inthe 
ſecond: ts equall to the middle part of the ſecond, with the 
extreame in the firſt. 

And by helpe of this ConſeRtary might theſe 8 caſes be re- 
ſolved, which alſo by the Corollary of z prop: chap: 2. of 
plaine triangles may bee propoſed as followeth; in which 
forme we intend to uſe it, 


ConſcCary 2. 
CA's the middle part in the firit Triangle, is in proportion 
ro the middle part in the ſecond: ſo u the extreamein the 


fir#,to the extreamein the ſecond, "Yo 


Though the perpendicular be alwayes one of the extreames 
in cither triangle, (as is before noted) yet wee ule not that, 
but the other extreame in both, 

V Vherefore in any of the ſixe obliquetriangles,ſecing A B 
and D BY, are oppoſite extreamesto A D : as EB andD B, 
a'c t» ED, therefore 

1. ASc AB, tor EB:losc ADtoscE D, 

And ſeeing A and DF, are adjacent extreames to A'B : 

as fand DY, areto E B, therefore 
2. ASseAB,tos EB: lotc A,totcE. 

Againe,ſecing BD A and Þ B, are oppoſite extreames to 

+»fN:as BD EandDB areuntoE, therefore 
3%. ASs BD 4,tos B DE: fosc A,tosc FE, 

Laſtly, ſeeing AD andD B, are adjacent extreames to 

BD A:as EDandDBarcunto BD E, therefore 

4. As5cBD A,toscBD E:lorc AD,torc ED, 
And thus for the better underſtanding of this conſeRary, 

it may be divided into theſe foure parts. 

I. As fine compl: the firſt baſe to ſine compl: the ſecond: ſo [ine 
compl: the firſt hypothennſall, to ſine compl:the ſecond, 
And this ſerves forthe 3 and 7 caſes following. 

2+ As the ſine of the firſt baſe, to the ſine of the ſecond: ſo tang: 
compl : the fir angle at the baſe, to tang: compt: LY 
ſecond. 


Which ſerves for the 4 and 10 calcs, 3. As 
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3. As the ſine of the firſt angle at the perpendicular, to the ſine 
of the [econd: ſo fine compl, the Ea angle at the baſe, to 
fine compl the ſecond, 
V Vhich ſerves for the 5 and 9 caſes. 
4+ As vine compl, the firſt angle at the perpendicular , to 11ne 
compl, the ſecond : ſo tnng.compl; the firſt hypothenuſall, 
to tang, compl. the ſecond, 
And this ſerves for the 6 and 8 caſes following. 
The words (fir#t and ſecond )we here uſe to diſtingaiſh the 
two right angled triangles. 

This conlectary might have beene otherwiſe demonſtra- 
ted, as by producing the ſides of the oblique triangle to qua- 
drants,&c. Butl have the rather uſed this forme, that ſo the 
deduRtion thereof from the firſt fundamentall Axiome before 
going mightthe better appeare, Andthis ground thus laid, 
we come now to the 8 caſes thereon depending. 


Caſe 3. Two ſides, andtheir comained angle given : 


to finde the third ſide. 
k Let there be given in the fift oblique triangle , 
f The Poles Elevatisn , complement AD, g1d. 327 


The ho.from noon 3 ho.45'-44" ,hich in degrees is A, 56 26G 

The Sunnes declination northerly, complement AE, 15 10 

Andlet there beyequired the Sunnes height, compl: ED. 
| M E4 -Fu |, 


44 Trigonomerie. 
Firſt; By the 7 caſcof right angled triangles , to'findeeA# 
and E 


The houre from noone, A $6deg.26'. sc A 9,7426520 

The poles elevation compl: AD $1 32 tAD 9,9000865 

The arch AB23 43 tAB9g,6427385 
The ſamme or remayner of eA BandeAE is & B. 


But here from AE 74 d.zo' | Orif = compl; " i x5 deg. 10min, 
- we acge 27 42 

ſubſtractivg AB 2 - Mk. We have compl. EB at "B> 

there remaines EB 5r 0O7 and fo of thereft, 


Secondly for ED, by the ſecond conſeary the proportion 1s 
As fine compl: the firſt arch found, ic ABY ,, Cs 66 d;1;'co,er 0,0;333200 
to fine comp:the ſecond arch foundzse EXC  )- 33 53 9,7 977775 
fois the fine of the Poles elevation, ADC 5 Yr ot 32 9.893745 2 
to the finc of the Sunnes altitude. 5 ED. $32 28 947 395437 


2 Example, 


[et there be given inthe fifthtriangle, 
The Sunnes declination northerly, compl: AD 15 deg:10, 
The houre from noone,z ho. 45/-44" which Q , os al 
in degrees is the angle - 
The Poles elevation, complement AE, 38 28., 
And let there be required the Suns height,compl.ED. 
Firſt for ABandE B, 


The houre from noone A $6d.26' 5c A 947426520 
The Suns declination compl: AD 1s 10 t AD 10,5669195 


Thearch AB 63 $3 t AB 10,3095715 
From which ſubſtrating AE 38 28 © 
there remaines EB 25 2x, | 


Secondly for E D the proportion is © 
As fine compl:the firſt arch found,re ABY.,, Cs 26 d.o7 ,co ar,0,2563 496 
toſinecom.the ſecond arch ſound:#e FBC = Js64 358 9,9557 890 


ſo is fine the Suns declination, ye ADC £ Ys15 10 9,4176837 
to linc the Sunnes altitude. Je ED $32 28 9, 7208223 


; Note. eAlthough there be a difference betweene the ar:ifi- 
ciall ſine here found, and the former, yet the difference-of their 
arches is little more tha one tenth part of a mm; which ariſeth by 


negleiting 


f 
£ 
4 
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+5 
neplefling the ſeconds and thirds in the arch firſt found AB. He 
that deſires to worke to ſeconds, may doe it as wee. have ſhewed 
chap.t, ſet. $ of plaine triangles. But in the(# examples wee 
would not trouble beginners with them at the firſt, it being ſuf- 
ficient for ordmary oocaſions zf the worke be true to a minute. 
And after the forme of either of theſe examples,we may 
calculate tables. of the Sunnes height for every houre 
and minnte of the day By which tables may be made the 
uadrarts and Ring dyalls,and other inſtrumental and 
= + that give the hoxre of the day by the Sunnes 
vetght, 
3 E xample . 


Let there be given in the ſecond oblique trizngle, 
The Sunnes height above the hori<on,complement AD 32 d.28" 
The Suns azimnth DAE,or rather the acute ang:BAD72 24 
The. poles elevation, complement A Egi 33 
And let there be'required the Sunnes declin;compl: ED. 
Firſt for e-1B and EB, 
The Suns azimuth from the ſouth, A 72 d.tq' sC A. 9, 4805385 
The Sunnes height, complement, AD 32 28tAD. 10.1963704 


The arch AB 25 25t AB. 9,6769089 
W hereto adding AE 38 28 
The ſumme is EB63 $8 


Secondly for E D, the proportion 18 
As ſine compt che firſt arch found, 5c ABY , C5 64 d; z5/ c0.47.0,94421 10 
to ſine comp:the ſecond arch found: 1£ E 3 ' )s36 #7 9,6436504 
ſo is the fine of the Sunnes height, 5 AD( 3 33 28 9,7298197 
to the fine of the Suns declination. xe EDYT Cy15 109 9.4+7081T 


The ſame might be found by the ſame things given in the ſixt 
triangle, where the perpendicular falls from the pole. 
| end after the forme of any of theſe three examples there 
ts of third queſtion in this triangle and:/o in any other be re- 
alved. 
es 3. If in the third or fourth triangle there be given, 
The Sunnes declination, the Sunnes height above the horsz08, 
and the angle of the Sunnes poſitien: to finde the Poles 
Elevation, M23 Caſs 


ey < —y—_———— IR Tn. 
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Caſe 4. Two ſides , and their contained angle given : 
to finde one of the other angles. 


Let there be given in the ſecond oblique triavgle, 
The Sans height above the horizon,complement AD, 32 deg.28 
The Poles Elevation , complement AE, 51 32 
The Smnnes azimuth D AE , or rather the 


acute angle, BAD,72 24 
And let there be required the houre from noone Z. 
Firſt fore 1B and EB, 


The Suns azimuth from the ſouth, A 72 d.24' sC A. 9, 4805385 
The Sunnes height, complement, AD 32 28tAD. 10,1963704 
The arch AB 25 25t AB. 6 
The ſumme or rem ainer of AB and A E #5 EB. bet x 

But hereunto AZ 25 dege2y* 

Adding AE 38 28 

The ſummeis ZEB6z 53 


Secondly for E, by the ſecond conſeQary the proportion is 
As the ſine of the firſt arch found,s at 7 25 d.235 , £0.4r, 0,3673424 


t1Is 


toſine the ſecond arch found: +» xp(C Þ Js63 53 9,95 32277 
ſo tang. compl: the azimuth re e1l7 36 9,101 3538 
to tang:compl; the houre, re EY Cr33 34 98219289 
Whoſe compl: 56 deg: 26' converted into time is 3 ho: 45' 
44” before or after noone. 
(4 the sine of the firſt arch found, 
Orthe pro- )to the cine of the ſecond arch founl; 
portion is }/o 5s the tang.of the azimuth from eaFt or weſt, 
to the tangent of the houre from 5ixe. 


Or by the 3 (* As the 5ine of the ſecond arch found : 
theoreme of Js to the ine of the firſt arch found; 


ha 


.ch:4.of plain )/o 3s the tang, of the azimuth from the meridian, 


triangles, Aro the tancent of the howre from noone. 


Note. 


4 


N4yte.Thelike variety may be uſed in the next example, and 
alſo in the examples of the 6. 8. and 10. caſes,and part- 
ly inevery caſe; which having here briefly noted, wee 
ſhall leaye to your owne practiſe, as your. occaſion re- 
quires, 

2 Example, 


Let there be given in the fifth triangle, | 
The Sunnes declination northerly, complement AD,1 5 daro' 
The ho. fiem noon 3 ho:45'-44" which in degrees is A, 56 26 
The Poles elevation, complement AE,51 32 
And let there be required the Sunnes azimuth E, 


Firt for ABandE B, 
The ho.from noon in degrees, A 56d26'.Sc A. 9,7426520 
The Suns declination compl. AD 15 10 t AD. 10,5669 195 


The arch AB 63 $3 t AB* 10,3095715 
From which ſubſtratting AF 28 28 — og, 

* . mmm 1 mg Yo . 
The remainer is AL 25 25 | nmeis EF 25-25 


Secondly for EF. 


As the ſine ofthe firſt arch found, AB _ $ 63 d:53, £9,47- 0,0467723 
tO fine the ſecond arch found: yEeCC Jozs 25 9,6326576 
ſois tangent compl.the home, & ACE Yr 33 3+ 9,321880z 
0 tang.compl the azimuth, ye E t17 36. g,yjol31vz 


Which 179 deg.36' is the Sunnes azimuth from the eaft or 
weſt, and the complement thereof 52 deg. 24', 13 the Suns 
azumnth from the ſouth, whoſe complement to 180 deg; 

that is 107 deg.36' 15 his azimmth fromthe north, 
Hence might tables be framed ſhewing the Suns azimuth for 
every houre of the day, and for ſcuerall ſeaſons of the yeare, 
whereby may be made the dyalls rendrmg the boure by the Suns 


azumuth, 


By imitation of either of thoſe examples , there may 
fowre ether queſtions in this triangle, and ſo of any other bere- 
ſolved: As : = . : 


3. 1f 


If there weve given inthe firſt oblique triangle, 
The MG. elevation, > houre,and ri DIY furs ou: To 
finde the ſunnes angle of poſition. 
+ If there were grvenin the third triangle, 
The ſunnes declination,the Suns angle of poſition,and the Suns 
height : To finde the Sunnes azammuth., 
5. If therewere given in the fourth triangle, 
The Sunnes height the angle of poſition, and the Suns declina- 
nation: To finde the boure from noone. 
'6. If there were given in the ſixth triangle, 
The poles elevation, the azimuth, and the Suns altitude:to finde 
the angle of the Suns poſition, © 


Caſe 5. Two angles, and the ſide betweene them given: 


to finde thethird angle. 
Let there begiven inthe firſt oblique triangle, 
The Poles Elevation , complement AD, 514. 32” 
The ho. from noon 3 ho.45'-44" which indegreesis A, 56 26 
The Sunnes azimuth D 20x 36 


And let there be required the angle of poſition, E. 


Firſt for the angles B D AandBD E, bythe ninth caſe of 
right angled triangles. 
The Poles elevation compl: AD 51 d.z2'.sc AD 9,8937452 
T he houre from noone A 56 26t A 10,1781197 
The angle BDA 4o .17 tc BDA 10,0718649 
The ſumme or remayner of BD 4 and D,is B DE. 
Bur here.from. D 107deg:36'. 
ſub{trafting BDA 49 17. 


The remainer is BDE +67 . . I- 


For the angle Z, by theſecond conſeary, 
As the fine of the firſt angle found, : BDAY,» C5 49-17 coar.0,18g38 5g 
r# the fine ofthe ſecond-angle found:s BDEL) 
ſois {ſigecompl:the houre, ie A 
0 linecompl.the angle of poſition, 5c E, 


$ 67-189. 9,965"'371 
$ 33-24 9,74: 6520 
$F2-0OFg, «+ -9, 19707509 


There« 


econd Booke. 
Therefore the angle of poſition F, is. 37 deg: 55. 


The ſame might be found by the ſame things given in the 
ſixth triangle, where there the perpendicular falls from the 
pole as here from the zenith. : 


49 


eAnd after the forme of this example there may two other 
queſtions in this _ le, and ſo in any other be reſolved, eA's 
2. If m the ſecond and fourth triangle there were given, 
The Sunnes altitude, the Sunnes azimuth, and angle of poſition: 
to finde the houre, 
3. If inthe third and fifth triangle there were given, 
The Suns declination, the houre, and angle of poſition ; to finde 
the Suns azimuth. 


He E 


Caſe 6. Two angles, and the ſide betweene them gruen- 
to finde one of the other ſides, 


Let there be given in the firſt oblique triangle, 
The Poles Elevation , complement AD, 519d. 32” 
The ho.from noon 3 ho,45"-4q" which in degrees is A, 56 26 
The Suns azimuth from the north the wow angle D,to7 36 
And let there be required the Suiis height, compl. E D. 
N Firf 


t_cn _ — n _ _ 
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Firſt for the angles B D AandBD £F. i 
The Poles elevation ,compl: AD 51'd.32%.sc AD 9,8937452 
The houre from noon in deg:;A 56 26 t A+ 10,1781197 
The angle BDA 4o 17 tc BDA 10,0718649 
The ſumme or remayner of BD A4and D,is B DE. 
" But here from D 107 deg:36'. 


ſubſtrafing BDA 40 17. 
The remainer is BDE 67 19g. 
Secondly for E D. 
As fine compl. the firſt angle found, 1c BDAY «, C's 49-43'co,ar 0,117 5552 
to finecom. the ſecond angle found: 5& BDE & Js 22-41. 9,3361794 
' ſois tang; the poles elevation, te AD( <= Yt5r-32, 10,0999135 
tothe tang;of the ſuns altitude, tcED a O 32-28, 9,8036501 


Notc. By imitation of this example there may five other 
queſtions in this oblique triang 'e,and ſo in any other be reſolved, 
es 

2. If there were given n the ſixth triangle, 
The poles elevation, the ſunnes azimuth, and the houre from 
noone: to finde the ſuns declination, 
3. If there were given m the ſecond triangle, 
T he ſunnes height, the axz1muth, and the angle of the ſunnet 
poſition : ts finde the ſunnes declination, 
4. If there were given tn the fourth triangle, 
The ſunnet altitude, the azimuth, and the angle of the ſunnes 
pofitzon: to finde the poles elevation, | 
5. Tf inthe third triangle there be given, 
The ſunnes declination,the houre,and the angle of the ſunne; po- 
fetion + to finde the altitude of the pole, 
: 6, If in the fifth triangle / be given, 
T he ſunnes declination, the houre, and the angle of the ſunes 
poſition : to finde the ſunnes altitude, | 


Cale 7, Two ſides, with an anele oppoſite to one of thens 
given : to finde the third ſide. 


Let 
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Let there be given in the ſecond oblique triangle , 


The Suns height above the horiz99 complement AD, 32 deg. 28' 
The Sunnes azimuth namely the acute angleat A, 72 24 
The Sunnes declination northerly, complement ED, 15 10 


And let there be required the poles elevation compl: 1E. 


Firſt for the arch A 3. 
The Suns azimnth , A72d.24'scA. 9, 4805 385 
T he Sunnes height, complement, AD 32 28tAD. 10,1063704 


The arch firft found AB 25 25t AB. 9,6769089 


ag599 


” on D 


Secondly for E B, and ſo fore AE. 
Astheſineof the Sunnes height, = } 23 d.28”, c0.4r,0,270190z 
bl 


to the ſine of the Sunnesdeclinat: sc $15 To 9, 4176837 
fo ſine compl:the firſt arch found, 5c 4B 364 35 9,95573g0 
to ſine com.the ſecond arch found.sc E B $26 07 9,0436 539 


That 


ſothat thearch £ÞB is 63 deg.53'. 
The ſumme or remainer of AB and E B, # A E, 


But here from E B 63 deg.53's 
ſubſtra Ting AB 25 A . - : 
Theremaia.ris 4 E 33 28+the fide required, 


N 2 Exams 


rigonometric. 
2 Ex ample 3 


Let there be givenin the ſixth triangle, 


The Poles Elevation, complement AD,s1 d.z2', 
The Sunxes azimuth from the meridian, the A. 97> 24 
acute an ole at 


The Sunnes declination northerly, complement ED, 15 10s 
And et there be required the Sunnes height, compl.2 LE, 


Firſt for the arch e1'P, 
The Sunnes azimuth, A 72deg 24. sc A. 9,4805 185 
The poles elevation compl:.*D 51 32 t AD. 9,90co86g 
The arch firſt found, ABiz3 30; t AB.9,3806250 


Secondly for ZE B, and ſofor A FE, 


As the fine of the Poles elevationgse ADY & C# 51 dizz' co,ar-0, 10625 48 
to the fine of the Suns declination scED i315 10 9417681Tx 
lo ſine compl: the firſt arch found, »c 48 $ 176 290 _ $,9473163 


to.ſiac com;the ſecond arch found: 56 EB 18 57. 9,5117458 


Sothat the arch EF is 71 d.cz? 
from which ſubſtrating 4B 13 30% 
The remainer is ”F = . nr 


whoſe compl; 32 d.28' is the ſunaes height required, 


| Or ifto compl: FB r&gl.'575 
Note. You adde AB13 30; 
You have com: AE 32 28 the Suns height required * 


I ſoould digreſſe too much, if I ſhould fhew all the uſes wheres 
unto the queitions falling out in this one trian gle might be ap- 
plied: ſome of the principall I thought good to. point at. that! 
might give occaſion of exerciſe eþeciall ly in theſe later caſes 
being [omething harder than the reſt. 

Thus by this propoſition you may for one day , in any latitude, 

finde how many degrees abave the horizon the ſunne will be upon 


uy 
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any point of the compaſſe; and thereby the variation of the com- 
afſe. . 
, op) admit being in the latitude of 51 deg: 3% northerly, 1 
finde by the t1bls 5 for that purpoſe the ſumnes declination nor- 
therly, for ſome day, to be 15 deg: 10', And I would kyow how 
high the ſunne will be that day, being upon the eaft ſoutheaſt 
point of the compaſſe that is 67 deg: 30' from the meridian, Here 
working according to the former example I finde the ſuns height 
zo be about 35 deg; 33", therefore I obſerve with ſtaffe, qua- 
drant , or other initrument, till 1 finde the ſunne to be 35 deg: 
33' high, and then is the ſunne cat ſoutheaſt. Wherefore at that 
initant ſetting the ſunne with my compaſſe, if I finde it tobe up- 
cn the eaſt ſoutheaſt point, then hath it no variatzon: if it differ, 
Hooks how much that difference is, ſo much is the variation, 
which whether it be eaſterly or weſterly, may be knowne by the 
rule before given after the 12 caſe of the third chapter of right 
auzled ſph:ricall triangles, 
By this prop: alfoare the azimuthes drawne on thoſe 
quadrants tha; give the Sunnes azimuth by his altitude, 
and !o 0a thoſe dyall, titat doe the like. 


eAnd after the forme of either of theſe examples there may 
foure other que(ttons in this oblique triangle and {0 in any other 
be reſolved. eAs 
3+ If there weregiven in the firſt oblique triangle 
The poles elevation, the honre from noone, and the Suns height: 
to finde the ſunnes declination, 
qe If there were given in the third triangle; 
The ſlinnes declination, the Suns angle of poſition,and the poles 
elevation: to finde the Sunnes berght. 
5. If inthe fourth triangle there were given, 
The ſunnes height, the angle of the ſaunes poſition,and the poles 
elevation : to finde the [unnes declination, | 
6. If inthe fifth triangle there were given, | 
The ſunnes declination, the houre from noone, and the ſunnes 
height above the horizon: to finde the poles elevation. 


N 3 Calc 


54 Trieonometrie, 
Caſe 8. Two ſides, with an angle oppoſite to one of *thens 
given: to finde their contained angle, 


Let there be givenin the firſt oblique triangle, 


The poles elevation, compl: AD, 51d.,32' 
The ho. fremnoon 3 ho:45'-44”" which in degreesis A, 56 26 
The ſunnes altitude above the horizon, compl:ED, 32 28 


Andlet there be requir-d the Sunnes azimuth from the 
north, D. 


Firſt, for theangle BD A. 
The poles elevation comp: Ai) $1 d.z%.sc AD 948937452 
The houre fromnoome A 56 26,tc A 10,1781197 


The firſt angle found PBDA 40 17. tcBDA 10,0718649 


Secondly, for BDE the proportion is. 


: c0 4r.07 
Astang of the poles clevation, te A e51d,32 4 8. AD, 9,9000865 
to tang.of the ſunnes altitude. z« E D tz2 28 98046296 
fofine co.the firſt angle foundgse BD 549 43 9,3882.4428 
to fine compl. the ſecond. Se BD $22 41 9,386 1585 


The ſumme or remainer of the firſt and ſecond angle found, 
namely of BDA and BDE, 5s the angle required D, 


But hereto BD A 4o d.17' 
adding BDE67 19 : 
The ſummeis D xox 36,the Sunnes azimuth required. 


That 1s 


2 Example. 
Let there be given in the fixth triangle, 
The poles elevation; ' complement A D,s1 d.3 2 
The ſuns azimuth fra the meridian,the acute anole A,72 24 
The Suns declination, ,compl, E D1s 10 


Andlct there be required the houce from noone D. 


Firft 
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Firſt for theangle B D A. . 

The poles elevation compl: AD 51 d.32'.sc AD  9,8937452 
The Sunnes azimuth A 72 24t A 10,4986412 
The firit anole found BDA22z 93 tc BDA 10,3923864 


Secondly, for BDE the proportion js, 


* d. * cCo,er:0r 
As tang.of the poles elevation, © ADY ,, Ce 51-32 3 t A D. 9,99000865 
to tang of the ſuns declinationzee E DU, ., Je 15-10 9,4330394 
ſo linc eo. the firſt angle found,sc PDA( = Ys 67-57 9,96 70125 
to line compl,the ſecond, sc BDE $ I-31 9,3091794 
So that BDE is 78 d.29' Orifunto BDA 22-03 


From which take BD A 22 03 | You addeco;8DE 11-31 


- - The i isco2:D * 
The remaineris © $g6 26 | ps. me 3 "# 


Which 56 deg: 26' converted into time is 3 ho:45'-44" 
from noone, that is 14'-16” after 8 of the clocke in the 
forenoone, or 45'-44' after rhree of the clocke inthe at- 
ternoone. 

And thus in any place, for any day, you may frame a table 
of the houre and minute of the Sunnes poſition upon every 
point of the compaſſe. Whereby you ſhall maniteſlly ſee the 
errour of the common rule of bringing two and thirty to 
foureand twenty. 


By imitation of either of theſe examples , there may 
foure other queſtions in this triangle, and ſo of any other be re- 
ſolved: As 
3. 1f in theſecond oblique triangle there were given, 
The altitude of the ſunne, the azimuth, and the ſunnes dec li- 
nation ; to finde the angle of the ſunnes poſition. 
4+ If in the third triangle there were given, 
The ſunnes declination, the angle of poſition, and the poles ele» 
vation: to finde the houre, 
5. If en the fourth triangle there were am 
The ſunnes altitude, the angle of poſiMen, and the poles eleva- 
tron; to finde the ſunnes azimuth, 


” 6. If 


OD ——_— —— — 


 4r1g0nomelrie, 
6. If ix the fifth triangle there be given, 

The ſunnes declination, the houre, an4 the altitu4e of the ſume 
above the horizon: to finde the angle of poſition, 


Caſe 9. Two aneles, and a fiat oppoſite to one of them gi- 
V:n: to finde the third anzle. 


Let there be giveninthe ſecond oblique triangle, 
The Sunnes height above the horizon,complement AD 32 d.28* 
The Suns azimuth from the maridianthe acute angle A72 24 
The hore from noon 3 ho:45'-44”', which in deg: is E 56 26 


And let there be required the angle of poſition, D. 


Firſt for the angle BD A. 
The Suns altitude compl:AD, 32 d»28'. s« AD. 9,7298197 
The Sunnes azimath A 72 24 t A. 10,4985412 
The angle firſt found, BDA, 30 35 tcBDA.10,2284609 
Secondly for 8 D E the proportion 1s 
As ſinecompl:the azimuth, « A " } $17d 36', coar O,Fl94615 


a 


tofine com.the houre from noone:reE © = Js 23 34 9,7426526 
ſothe fine of th: firſt ang!efound,s BDA $39 35 $9,7065 394 
to the ſine of the ſecond s BDE $68 30 9,9686529 

The ſumine or remayner of the firſt and ſecond {angle 
found, BD Aand BDE, is the angie D required. 
But 11 this example, From BDE 68d. ;o' 
ſubſtraſting BOA 3o 35 
The remaineris D 37 $5, the angle of poſi- 
(tion required. 


Go 
als 
= 


eMſrer the forme of this example, there wy froe other que= 
ſions in this oblique triangle, and ſo in any other be rejolved, 
2. If in firſt the oblique triangle there be given, 
The poles elevation, the houre from noone, and the angle of the 
ſunnes poſition: to finde the ſunnes azimuth. 
2. if there were given in the third triangle, 

The ſunnes declination, angle of poſition and the ſunnes 4z:- 

mth: to finde the houre from noone, / 
| 45 41 
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4. If there were given in the fourth triangle, 
The ſunnes altitude, the angle of poſition, and the houre from 
worne,rto fi nde the ſunnes azwmuth, 
5. If in the fifth triangle there be given, 
T he ſunnes declination, the houre from noone, , and the ſunnes 
azimuth : to finde the angle of the ſunnes poſition, 
6. If there were given inthe ſixth triangle, 
The poles elevation, the ſunnes azimuth, and the angle of the 
ſunnes poſition ; to finde the houre from nooxe, 


oy” 


. : =... z 
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Caſe 10. Two aneles, anda ſide oppoſite to one of them 
| given: 10 finde the ſide betweene them. 


Let there be given in the ſecond oblique triangle , 


The Suns height above the horizon complement AD, 32 deg.28 
The Suns azimuth jſr5 the merid:the acute angle A, 72 24 
The ho, fiemnoon 3 ho:45'-44" ,which in deg; is E, 56 26 


| Andlet there be required the poles elevation comp: 4 ©. 


. Firſt'for the arch A 8; 

: The Sunnes height, complement, AD 32 d.28't AD. 10,1963704 
The Suns azimnth , | A 72 245c As 9, 4%05285 
The arch fir found AB 25 25t AB. 9,67&go89 

O Secondly, 


Trigonometrie.: 
Secondly for E B,. 


d.' * Co, art 
As tang.compl.the Suns-azImuth, ve Dy yy 36?ort A.ro,49864r5 


58 


to tang corpl. the houre: ic E 3334 9,811880, 
ſo the {ine of the firſtarch found, 5 42 25-25 9,6336576 
tothe ſinc of the ſecond arch found:s EB 563-53 99531791 


The ſumme or remainer of the firſt 'and ſecond arch found. 


(eAB and EB ) js the ſide required eAE. 


But here from E B 63 deg.s3'. . 

ſubſtraſting AB 25 25. 

Theremaineris A E 38 28, 

Which is the complement of che poles height requi- 
red 51 deg. 32'. 


By imitation of either of theſe examples , there may five 
other queſtions in this oblique” triangle, and ſo of any other be 
reſolved : As 
2. If in the firſt oblique triangle there were given, 
The poles elevation the houre from noone, and the angle of the 
ſurnes poſition : to finde the ſunnes declination. 


3+ If in the third triangle there were given, 
The ſunnes declination the _ of poſition, and the azimnth: 
to finde the ſunnes height above the horizon, 


4+ If in the fourth triangle there were given, 
The ſunnes altitude, the angle of poſition, and. the. houre from 
woone;, to finde the ſunnes declination. 


$. If there were given inthe fifth triangle, 
The Suns declination, the houre from noone, and the ſunnes as 
wimuth : te finde the poles elevation, ; 
6, If there were given in the ſixth triangle, 
Te poles elevation,the ſunnes azimnuth,and angle of poſition: to 
finde the ſunnes altitude above the horizon, 


An 
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; 
: 


The ſecond! Booke, 59 

And thus it is evident how in this oblique triangle and fo 
in any other,there may be framed 54 queſtions of the ſphcare; 
thereare alſo ſixe more which we ſhall touch hereafter, but 
theſe 54 are reduced as wee have ſhewedto ten cafes, and 
thoſe ten caſes to two conſefaries, which two conſeQaries 
are deduced from the firſt fundamentall axiome ; ſo that the 
reſolution of all the caſes and queſtions hitherto handled , 
whether in right or oblique angled ſphericall triangles, de- 
pend upon tha: one axiome, and may be thereunto reduced, 
There remaines (as is faid) fixe other queltions in this ob- 
lique triangle, (and the like in any other) which are reduced 
to two caſes, namely when three ſides are given, to finde an 
angle ; or three angles given, to finde a fide. And theſe alſo 
might well be reſolved by the grounds before laid, without 
adding any more, but becauſe the wayes deviſed by the Lord 
Ngpair are more apt for this purpoſe, we will make uſe of 
them. 


D ZR E A...E 
A mY | ” D 


Andas we have ſhewed the reſolution -of the 8 caſes laſt 
before going by helpe of a perpendicular ; the ſame might 
have beene done, by drawing in ſtead of the perpendicular, 
a quadrantall ſide : ſo reducing the triangle given to two qua- 
dranall triangles, But this we muſt now leave'to your -pra- 


Aile, 


0 2 _ 


Trieonometirig 
CHAP. 6. 
4; Of the ſecond Fundamentall 


Axiome, and of the caſes thereon depen. 
ding: with two other Axiomes to 
the ſame purpoſe. 


2 Fundamentall Axiome. 


containing an augle, be added to halfe the fide oppoſite 
to that angle,and likewiſe ſubſtrated from the ſame,and 
the .u_ ame and remayner noted : 


I N a ſphericall triangle, if halfe the difference of the ſides 


Then as the reflaugle of the fines of the containing ſides , 
is to the /quare of Radins : 

So is the reflangle of the ſines of the foreſaid (um and remainer, 
ro the ſquare of the fine of halfe the contained angle. 


As inthe triangle eFD E, 

Let D be the contained angle, and let A B be the difference 
of the containing ſides AD and ED( for DB is equali co ED)and 
tet AE,that AS be the fide oppoſite to the angle at D, Then 
making SK equall to AB, draw the ſubtendents AKandBS: 
and dividing the arch A Kor BS equally in R, draw from the 
center the line HR, Then drawing QX paraltelto HP, and 
BLandG Oro AH, &c. 

GQ#s the verſed ſine of the angle ADE ,as allo of the arch GX, 
T herefore the arch G X, #s the meaſure of the anzle AD *:But 
QX #s the right fine of thearch G X, therefore Q X ts alſo the 
right Fre. of tbe angle ADE, ; ' 
16Andſexing: A $ isequall to the oppoſite ſide AF, and SK to 
A B, the difference of the containing ſides, therefore the —_ 
arc 
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arch AK, ## equallto A E and AB, therefore the halfe thereof 
AR, # the ſummedf the halves of AE and AB, that tsof halfe 
the oppoſite ſide,and of halfe the difference of the containing ſides; 
the ſine whereof is AW. eAnd if the difference A B, be taken 
from the ſide A E, that is from A'S, the remainer u B $,the halfe 


whereof is BR: ſo that if the halfe of AB be ſubſtrafted from 
the halfe of AE'or AS, the remainer is BR, eAnd ſteing CN 
% eguall to AD, GO the fine of GN, # al/o the (ine of A D, 
and B C is the fine of D E or DB. Sv that B CandC' O are the 
fines of the containing fides AD andED, and AW andBR, 

O 3 are 


623 Trigonometrie, 
are the ſines of the foreſaid [umme and remainer, and GY the 
ſine of halfe the angle at D. TI ſay then that” 
As the reftangle of the fines of the containing fides. AD and ED, 
# to the ſquare of Radins: 
So # the reftangle of the ſines of the ſum & remain: 'AR & BR, 
ro the ſquare of the ſine of halfe the angle AD E,namely ts 
the ſquare of the ſine of halfe the arch G X, 
That-is, 
eA«s the reftangle of G O and B C, is to thefquare of. H, 
fo is the reftangleof AW and B Ryto the ſquare of G Y, 
Demonſt: For as G H, the ſemidiameter of a oreat circle, is 
31 proportion to B C the ſemidiameter of a leſſer : 0 #5 QH the 
ſome of a certaine arch in the greater, to E.C the ſme of the like 
arch in the leſſe: and ſo is G Qthe verſed (ine in the one, to 
B E the verſed fine in the other, Which 5s more largely demon- 
ſtrated by *Pitiſcus 1b: 5. and by others, 
Therefore as G Hs in proportion to B C: ſos: GQtoBE, 
eAnd as GC H,# in proportion to GO: ſous BE 10 BL, 
For the triangles G OH and B LE are equiangle. Therefore 
eAs the ſquare of GH, # to the reftangle of BC in GO: 
fo is the reftangle of GQinBE,to the reftangle of BLinB E, 
eAnd dividing the two laſt reftangles by B E, then 
As the ſquare of GH, to B Cin G O: ſow GQ10BL: 
Or the converſe, namely 
eAt BC in GO, # to the ſquare of GH: ſous BLtoG Q. 
eApaine, ſeeing that AK iparallel toBS, and BL to AH: 
therefore the angle $ BL, is equall totheangle H AW: there- 
fore the right angled triangle'S B L,andH A W are equiangle, 
Likewiſe ſeeing the right angled triangles Y GH, andQ GX, 
bave the angle Y G H common to them both, therefore they are 
alſo equiangle, 
Therfore as AW in proportion to AH radins:ſo B LtoBS. 
eAnd as GY # mn proportioz to GH radins:ſois GQ to GX 
Therfore the reftag:of AW in BS zs equal to that of BLinrad, 
Alſo the reftangle of GY in GX,twequal to that of GU in rad. 
Therfore 4s _ of AW #n BS,ss to the ret}ang:of GY in GX 
fa u the reftangleof B L in rad: tothe rettangle of GQ in "_ 
nd 


at. > nc th. 


And dividing the two laft reftangles by Radins then 
As AW inBS,isroGY inGX: ſoirBLro GQ, 
But as BL i: in proportion to G Qt /o ( as before ts pro- 
ved) is B CinG O, to the ſquare of G H; that is to the 
ſquare of Radins, Therefore 
As BC in GO, #5to the ſquare of Radini: 


fois AVVinBS,OoGYimGX 
A 

B 
Po: 
F, © £of TO 2 | 
RIA N 


But as AW in BS, is to GY in GX:/o57 AVV inthe bhalfe of BS. 
(that is BR)to GY in the halfe of GX, (that is G Y ) therefore 
e's therettangle of B CinG O js to the ſquare of G Hi 
ſe is the reflangle of AW in BR, tothe ſquare of GY. 
Which was to be proved, Now 


64. : rigonometrie, 


Now to apply this propoſitionto artificial fines, 
Seeing (by the ninth prop. chap. 2 of plaine triangles) the lo- 
ithme ofa rectangle is equall to the logarithmes of the 
des thereof; and (by the corollary of the fame) the loga- 
rithme of a ſquare is cquall to the logarithme of his ſide dou- 
bled: therefore (by the third prop. of theſame chapter) If 
unto the artificiall ſines of the forefaid ſumme and remainer, 
be added twice Radius ; and from that totall be ſubſtracted 
the (ines of the containing ſides: halfe the remainer is the ſine 
of halfe the contained angle required. Or (by the 4 prop. of 
that chapter) If in ſtead of ſubRraRing the fines of the con- 
taining ſides, we adde their ſeverall complements arithmeti- 
call, the totall is more than the remainer would have beene 
by twice radius. Therefore leaving out twice radius ; if to 
the ſeverall complements arithmerticall of the (ines of the con- 
taining ſides, be added the fines of the forefaid ſumme and 
remainer, halfe that totall is the ſine of halfe the contained 
angle required. 
This ground thus laid, we come to the two caſes thereon 
depending. 


Caſe 11. The three ſides of a ſphericall triangle being 
given: to finde an angle. 


Take halfe the difference of the ſides containing the angle 
required, and adde it td halfe the ſide oppoſite to that angle; 
and likewiſe ſubſtra& it from the ſame, noting the ſumme 
and remainer. 

Then to the complements arithmeticall of the artificial ſines 
of the containing ſides, adde the artificial (ines of the foreſaid 

[tuamme and remainer, and the halfe of that totall is the artifict- 
all ſine of halfe the angle-required. 


This being before proved, we proceed to examples. 


AD.438 deg. 28'; 
2Ensr "ag 


95 00 


\Let there be given the 
three ſides of the tri» 
angle ADE,namecly 


And ietthere bee required 
' theangle at D+ 


AE36 oo 


Differ; 


"The ſecond Booke: F 
' "Differ:of AD & ED,564.32') AD-38-28.9,C0,4r.0,2001683 
Halfe difference, 28 16,| ED95-00.5. Corn, cor6gg8 


Halfe of AE, 23 00. \/um:66-16,7, 9,9616244 
| The ſunome is, '66 16, | 1<9:09-44-%+ 92280431 
The remainer, 09 44. 19,2974966 


half D 29-5949. 9,6987483 
Which doubled is 59 deg:58' the angle at D required. 
Note. We have formerly no- 


ted that the fine of a1 arch a+ A 

bove go deg: is the ſame with 

the ſine of aa arch as much be- 

neath go deg: as in this exam- gl 
. ple the ſive of 95 deg : is the fr. 16 Oy 

1ame with the ſine _ deg, ©*R D 


1 Example in Application, 
Let there be-given in this triangle, * 
The Poles Elevation,compl;AD,s I d.zY./.2 AD 3$d. 28'. 
The Sknt declination, compl.ED,15. 10, > & Ye D74 $0 
The Smunnes height, compl, A'S,32 28. \ AE 57 32. 
And let there be required the houre from noone D, 
The difference of the ſides AD. and ED — s 364.22 
the angle required, 
-The halfe of that difference; is = Aa} 
The halfe of the oppoſite Gd AE,” 28 46 
The ſumms of th: half difference andpf the half fide is 46 57 
Theremainer of the half <iffer:takznfri the half ſide gs 10 35 
Which thus ordered, we reſolve the problemethus. 
The Poles Elevation,,ompl:A',38 d.28'.r.co.ar. 0,2061683 
The Sunnes declinat: compl: ED,74 $0, 5.00.4r,0,015 2967 
The afareſaid ſumme, 46- 57. 4. 9,8637737 
-T he aforeſaid remainer, 10 35. 4, 9,2540274 
Summ? 19,3493661 
: "IF '28deg.13'. The halfe 9,6746830 
The arch anſwering to this fine 9,6746830, 1828 deg 13', 
-which doubled is 56 deg: 26”, the angle at D required, 
; Which comerred: into time is 3 ho: 45-44", the houre 
from noone, namely 14'<26" after $ of the clocke in the mor- 
ning,or45'-44" after 3 of the clocke in the afternoone. 


— ___ 


Trigonometrie.. 
2 Example, Let there be given' 


bl 


66 


T he Poles Elevation,compl; AD, 1 d.3%.4.2 AD 384. 297. 
The Suns declination, compl.ED,15 10, > 5<ED74 go. 
The Sunnes height, oompl. AE,32 28, (= AE57 32; 


Andlet there be required the Suns azimuth from the north 4, 


The difference of the ſides containing the anglere-Y;, 104... 
—_— the difference of ADand AE, EEE 


The halfe of that difference, is 09 32 
The halfe of the oppoſite (ide ED,# + 37 25 


T he ſumme of the half difference and of the half ſide s 46 57 
The remainer of the half differ :taken fro the half ſide 1s 27 53 
Which thus ordered, we reſolve the problemethus, 
The Poles Elevation compl:AD,38 d.28'.s. co.ar. 0,2061683 
The Sunnes altitude compl: A E,y7 32, 5.C0,ar.0,0738100 
The aforeſaid ſumme, 46 57. 5. 9,8637737 
The aforeſaid remainer, 97 3 + 9,6699420 
Summe 19,8136940 
| 53 deg.4%. The halfe 9,9068470 
The arch anfwwering to this fine 9,9068470 is 53 deg. 48”, 
which doubled is 107 deg. 36', the angleat 4, which is the 
Sunnes azimuth from the north part of the meridian. 


Note. end after the forme of either of theſe examples we 
may by the ſame things gi ven, finde the angle of the Sunnes po- 
ft $08, 

3. As if there were given, Thepoles elevation, the Sunnes 

declination, and the Sunnes haght: to finde the angle of 


the Sunnes porition, 


This 11 propoſition is often uſed by ſea-men , eſpecially 
the ſecond example, for finding the azimnth, whereby the 
variation of the compaſſe may be knowne at ſea, after this 
manner. 

About the- middle of the forenoone or afternoone , the 
height of the Sunne aboye the horizon is to be taken by ſome 
inſtrument for that purpoſe, which being noted downe, you 
are at the ſame inſtant (fo neare as may be) to ſet the ſunne 
with your compalle (fitted for that purpoſe, the outward cir- 

cumfexence 


D y— 
—_—_——_— 
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camference of the fly or card divided into degrees, and the 
needle placed under the north and ſouth points of the card) 
andnotedowne likewiſe upon what degree of the compaſte 
(reckoning from the north) you found the Sunne, Then 
knowing by your former oblcryations, and reckoning your 
latitude, and by your tables for that purpoſe the Sunnes de- 
Clination, there is g:ven the poles elevation, the ſannes de- 
clination, and the Suanes height above the horizon, whereby 
according to che ſecond example laſt before going you may 
finde the Sunncs true azimuth in degrees and minutes trom 
the nor:h; which compared wich the degrees before found by 
the compalle, it both agree, the compalle hath no variation; 
if there be any difference, thar difference is the variation. 
Wh.ch variation whether it be eaſterly or weſterly, may be 
Knowae by che rule betore givenuponthe 1 2 caſe ofthe third 
Chapter of rightangled triangles, 

As inthe ſecoad example laſt before going. Admit that at 
the ſame inſtaxc when l obſerved the height of the Sunne in 
the morning to be. z 2 deg. 28',I ſet the Sunne by my com- 
paſle and found it to be from the caſt point towards the ſouth 
12 deg: ces, th-t is from the north 102 degrees. But the Suns 
trucazim:th trom the north found by calculation is 107 deg: 
36”, rhe diif-rence berweene theſe two is 5 deg.36', which 1s 
the variation of the compaſle. 

But to know whether this A 
variation be ca{terly or weſter- 
ly, Iconlider that by the Suns 
true azimuth found by calcu- 
lation,the Sun ſhould have bin 
from the north 107 deg. 36', for 35 JO 
thatis from the eaſt point of © D 
the _ to the ſouth. 
ward 17 deg 36'. Whereas —_— it with my compaſſe, it 


was from theeaſt to the ſouthwards but 22 degrees. So that 
the degree whereon the Sunne ſhould have beene was more 
toward the right hand than the degree whereon it was: 
therefore I aſlir.ne the variation to be caſterly 5 degrees 36 
Minutes. P 3 By 


6 


{# 


By the ameprobleme may the 1 ariation! of a needle bee- 
found oa the land. G ; 


Caſe 12, Thethree _ of a ſphericall triangle given: - 
to finde a ſie. . | 

This is performed by the laſt Axiome, the angles being 
converted into fides, and the ſides into angles, (as wee have 
ſhewed chap: 1. of ſphericall triangles) raking in ſtead of the 
greateſt aigle his complement to 180 degrees. 

Wherefore —_ taken in ſtead of the greateſt angle this 
_— to 180 degrees, and all chings elſe remaining as _ 
Rs | . 

Take halfe the difference of the angles that are adjacentto , 
the ſide required, and adde it to halfe the angle oppoſite to 
that ſide; and likewiſe ſubſtraR jt from the ſame, noting the 
\ſumme and remainer. 

Then to the complements arithmeticall of the artificiall ſines 
of the adjacent angles, adde the artificiall ſmes of the foreſaid 

[umme and remainer, and the halfe of that totall ts the artificial - 
ſine of halfe the ſide required, 

The like reaſon ſerves for this, as for the laſty caſe before 
going. We cometherefore to examples, 

Letthere be given the C1107 d.3 6'thar 1s 72 d.24 Che let there 
three angles of the tri. 3 56 _ 26 (bee required 
argle ADE,namely E 37 55 the kde ED, - 


Differ:of E and 1) 15 18d.31'4 D $6-26.5,{0.ar.5,0 

x . . + g . , 92287 
The halfe difference, 09 15:4 E£.37-55-51.{t Sl 
The halfe of A, #5 36 12 >ſum.q5-275.5, 9,8529;14 
The ſumme, 45 277! 26-56\.59, 0.6561780 


The remaincr, 26 $56; ſumme 19,799805 4 
; | 52-35 halfe 9,859g02 

Which doubled is toy deg.1o' the complement where- 

_ I - "Wa 15 74 deg: go' , which is the fide 1equi- 


I Exam- 


—— ——— — 
- — 


1 Example in CApplication. 


Let there bee given 
The Sunnes azimwth, A107 deg-36,or 72 deg-24'.A, 
The honre from D, in degrees 56 26,D, 
The angle of poſition, E 37 55. E, 


And let there be required the Sunnes height bcing the 
complement of eAE, | 
T he difference of the adjacent angles A and E, 5s 24 d.rg* 
The halfe of that difference, is 17 14; 
The halfe of the angle D,oppoſite to the ſide required gs 28 13 
The ſumme of the halfe difference and halfe angle,-is 45 27; 
The remainer of the half diff:taken fro the half angleis 10 58; 
Then for the reſolution of this probleme, 
The Sunnes azimuth A 72 deg 24'. 5. Compl. ar, 00208202 
The angle of poſition E 37 55+ 5. Compl, ar. 0,21 14677 
The foreſaid ſumme 45 275, &- . 9,8529314 
The foreaid remainer 10. $5®.s, : 9,2796227 
(anime 19,3648420 
28 46, © halfe 9,6824210 
Which doubled is 57 deg. 32', the ſide A E, the com- 
plement whereof 32 deg. 2v', is the height of the Sunne 
required. ,;. 

Andaſfter the forme of this example the ſame things _ | 
giuen:namely, T he Sunns azimurh,the houre from noone,an 
the angle of the Sunnes poſition being giuen:wee may finde 
2.The Sunnes declination (as inthe former example) z.Or the 
poles elevation. .. 

Note. eAlthough 4n the converſion of angles into ſides you 
may el wayes ( as is aforeſaid ) take inſtead of the greateſt angle, 
his complement to 180 degrees, yet you are not ſo to doe of wee : 
ſity, for you may take the complement of one of the leſſer angles” 
ro 180 degrees, eAs \ 


Let there be given the © 4 107 d.z6' + And het there bee re 
three angles of the tri- Jo $6d.26',or123 34 [ uired (as before) the 
angle 4 D E. Namely CE 037 55 » lideED, 


P 3 Differ: 


| Differ:of E and D js $5 dig d D.$6-26.:.(" 9.AY5,0792283 
The halfe difference, 42, 49" E.37-55-1.(0.ar.o,1467 
The halfe of A, is <3 48 >/um $3-125.5, 9,997 1562 


The ſumme, 96 37:70: 10-585,  0,2796227 
Theromaintr, 10 58: 19,5674749 


3 1-250 9, 3 
Which doubled i 74-50,the fdeED mo_ 


He hath another way very little inferiour to the former, 
for the ſolution of the two laſt caſes, which Mr.Gmnrer makes 
uſe of. ASif Three ſides be given, to finde an angle. 

Adde the three ſides rogether, noting halfe that ſumme, 
and from that halfe ſubſtract che ſide oppoſite to the ang|e re- 
quired, and note the remainer: Then 

es the reftangle of the ſines of the containing ſides, 

&% to the ſquare of radins: | 

ſo is the reftangle of the [ines of the foreſaid ſum & remainer, 

to the ſquare of a ſine ; whoſe arches complement doubled « the 
' angle ſought. 

By containing ſides wee meane the fides containing the 
angle required. 

Therefore working by artificiall ſines, 

Addeto the complements arithmeticall of the ſines of the 
containing ſides, theſines of che foreſaid ſumme and remai- 
ner: halfe that totall is the fine of an arch, whoſe complemenc 
doubled is the angle ſonghe. 

Let the example be here as before,namely, 
HI AE 574. 32', And let there be required the angle at D, 
Let there bee ND FX (ompl. pw 0,2061583 


Ol ED 74 50. 5, (ompl, arith. 0,0153967 

F- 170 50. | 
The halfe ſunmme 85 23, 5, © 9,998 6096 
The remainer 27 $3o *o 9,6699420 
19,8951160 

The complement of the fines arch is 28 deg: 13'. 9,94 50580 
Which donbled is 56 26. the angleatD 


(required. 
If 


-—-_ —— — 
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The ſetond Booke. 71 


If the three angles be given to findea fide, you may convert 
the angles into ſides &c. as before is ſhewed, : 
Although either of theſe two laſt Axiomes are very ſw}H- 
cient for the ſolution of the two laſt caſes of an oblique ſphe- 
ricall triangle ari: hmetically ;yet neither of them can ſo apt- 
ly be applicd inſtrumentally, Wee will therefore here ſer 
downe the third Axiome, which he hath to the ſame pur- 


poſe - 


D 
£ I B 2 


' Thethree ſides of a triangle being given, and an angle required, 
let fall a perpendicular oppoſite to that angle,the ſide wheron that 
perpendicular falls we call for diſtinftion ſake the baſe, and the 
other two the ſides : thus inevery of theſe triangles AF 1s tbe 
baſe, AD and ED the ſides, DB the perpendicular, B being pla« 
ced at the right angle, and BI alwayes made equall to BE:T hus 
in every of them At bemg the true bole A! 1 the alternate baſe, 
whoſe end | ts 4s farre from the perpendicular B one wayes, as 
the end of the true baſe E, 1 from the perpendicular the other 

way. Which things thus conceived, Tay, 
es the tangent of the true ſemibaſe given, 
# to the tangent of halfe the ſunme of the ſides } 
So ts the tangent of halfe the difference of the ſides, 
to the tangent of the alternate ſemibaſe, 
That is, 
es the tangent of the halfe of AE, 
& ts the tangent of halfe the ſumme of AD «nd ED; 
So 45 the tangent of halfe the difference of AD and ED, 
to the tangent of the halfe of Al. 
The demonſtration whereof you may ſee in his ſecond books of 
tri:nples, ; 


Therefore adding the halfe of the true baſe AE, to the __ 


% 
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72 ' Trigonometrie, 
of the alternate baſe AT; the ſumme is AB the baſt of the right 
angled triangle ABD: alſo the difference of the halves of AE 
ard AIT#E B, the baſe of the other right angled triangle EBD. 
eAnd thus in either of the right angled triaugles ABD and 
EBD, we.have the baſe and hypothenuſall; whereby at one other 
operation either of the angleroppoſite to the perpendicular name- 
ly the angle at A, or that at. E may be-found, by the 13 caſe of 
right angled triangles, Therefore 
The three ſides being given, we may finde an angle. 

As for examp{e, inthe firſt of theſe triangles, let there be 

required the angle ate, the three ſides being given, namely 


AE 74d. 50', the halfeof AE 37d. 25'. = 101163279 


AD 57 32. thehalfe ef AD 28 +46, 
ED38 28. thehalfeof ED19 14. 

the ſumme of halfe the ſides 48 00. t, 10,0455626 

the difference of half the ſides o9 31. ft. 9,2251560 

the halfe of Al 1 2 t. 9,3870465 

ro which adding halfe of AE = - ex-eide 

The ſummers AB 51 O7. 
Secondly, 
AB. 51 deg.o7', the tangent of AB. '10,0934397 
AD. 57 — 32. tang: compl:of AD. 9,8036295 
A. 37 55 make ſine comp: A. 9,8970693 

And thus wee have found the angle at eto be 37 deg;y5', 

&in like maner we might have found any of thc ether angles. 

Note, For the reſolution of queſtions of this nature 1n- 
ſtrumentally, Mr.Gwnter (an ingenious manin contriving and 
applying of inſtruments, makes uſe of the: right and verſed 
ſines, and fo reſolves them at two operations, and ſometimes 
he uſcth the right ſines onely, but « va: he hath three opera- 
tions.: Notwithſtanding they may alſo be performed at two 
operations without verſed fines, uſing onely the tangents as 
we have here ſhewed. 

Now as we have before for right angled triangles, ſo we 
will here for oblique, repreſent 1n a table the operationvufed 
In every calc, by the view of which table you may be dirc- 

. cd in the reſolution of any oblique ſphericall triangle. «ſr: 


| 


NE A ONE 
An exemplary _ f hen _— = ſeverall («ſes of 


 —C 


Two angles, anda fide oppokite 
to one of them given: to finde 
the lide oppoſite to the other. 

Two ſides, with an avgle o_ 
lite to one of them given: to find 
the angle oppoſite to re other. 


Two ſides with C Thethird fide 
their contained 


angle girenz Y Oneof theo- 
to finde ther angles, 
Two angles and CThethird an- 
the fide berween gle 

them given: Oneof the 0. 
to finde ther ſides 
Two fides with C The third fide 
one of their op- 

polite _ Their contai- 
given: to fade ned angle 


— 


Two angleswith C The third 


one of their op- angle 
polite ſides given: YT. Gdebe- 
to finde tween the 


—_ 


Three ſides gi- 
yen: to finde Fan angle 


Three anples gi- 


ven:to finde + A fide 


| 4D 


mm 
— 


| Dat-[Req'| The Proportionality, 
A 


= $0, iE, #AD: 54, 35ED 
A o JED, #3 A: $1AD, 3*E. 
E 


Re wWHA, AD, 1 Ak 
rom or remainer of AB & AE is EB 
5 AB, $3e EB: $cAD, w$tED 


AD 
A 


AE Re, $E A: FAD, 1 AB 
4 ſum orrem:AB & AEisEB 
ijEB, 5 AB: 1 A, £4 JST 


4 KAD: 1 A, ic BDA 
T] ſum or rem: BDA & D is BDE 


a) C204, 1305: 1x4, wE 


——————— 


Rs. AD: 8 A, te BDA 
21] ſum orrem:BDA & D is BDE 
\ Cie BDE,50BDA: 8 AD, tED 
Rs. 4AM: FAD, 8 AB 
45h AD, 3& EDs $© AB, 46EB 
= ſum or differ; 4 Þ & EBis AE 
ED . sc AD, 8 AM: Lt BDA 
D <:ic AD, te ED: $BDA, »c BDPE 
ſum ordiffer:BDA & D is BDE 


Re. $cAD: tA, TBA 
Ja, scE 3 


AD D s BDA, s BDE 
A 
_ E 


————— 


ſam. or differzBDA & BDE isD 


Rs. 83cA3 tAD, tAB 
$'s, t 43 8$#AB, $EB 
ſumor differ:of AB & EB is AE 


The Equality. | | 


AD LAE$-;dif ADCCo ar.s4D 
FD Ce & EDis ſum F Yoo ar sEDG 1s 
AE LAE—5dif. AD JSunme 5F\ , 2D 
&EDisrem.GC Rem, 8G 
A + if. &COarsDY , . 
» Lp Dis ſumme F Neo ar,gE( 5 Is 
E 7A— diff, & Sum 3F( 5:ED 


& D is rem. G Chem, sG 


— 


— 


- _— ———— — a> — 


ko. 


o we <4. b 
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This laſt table might be propoſed in other tern:s,as the firſt caſe wemighe 
expreſſe thus:Co.ar, sE js AD +8 4 makes ED,cutting off uniteor 1 in 
the firſt place toward theleft hand, which thing being before ſufficiently 
explained,we ſhall not here need to inſiſt thereon, 


Here intended to conclude this worke : but becauſe the 
demonſtration of the firſt fandamentall Axiome for ſphericall 
triangles as it.is delivered by the Lord of Merchiſtor is very 
briefe, and by him applicd to another kinde of Logarithmes, 
ſo that it may ſeem obicure,I havethought good here(though 
ſomething out of place) to illuſtrate the ſame, firſt premuſing 
certaine Lemma's ſerving to that purpoſe. 


Lemma TI. 


In 4 rieht anzled ſphericall triangle, 
As the ſine of the baſe, is in proportion to radius : ſb 
is the tangent of the. perpendicular, to the tangent of 
the angle at the baſe. 


Asinthisdiagram 7, 


LeteAD 'B 1c- Pa. ; 
"S 
5 & 
Fs W 
p- 


preſent a ſpheri- IP 
call triaiigle, right % - X 
angled at B; fo A 
that AD is the 
fine of the hypo- 
thenuſal!, .47 the 
fine of the baſe, 
and DB is the 
perpendicular. 
Thenis D AB 
the angle at the 
_ _ TH the F 
ine, and L 1 the > of 
tangent thereof, —L 
Allo D F is the 
fine, and K Þ the tangent of the perpendicular D B, 


WAN. 
"4 8 


—.. 
* 
, 
i 
: 
: 
; 
: 
[] 
i 
— 


Theſe 


* Tfay then; 
"As AB the fine of the baſe, 


1s 614 proportion to A M Radins: L 
ſo ts BK the tangent of the perpendicular, 
to M L the tangent of the angle at the baſe. 
LzMMA 2. | 
Ina rieht angled ſpherical triangle, 
AS os of the hypothenuſall, i in proportion ts 
Radims: (0 is the ſine of the perpendicular, to the ſine 


of the angle at the baſe. 


That is inthe foregoi 


B 


a FF 


figure, 


eAs AD the ſine of the hypothenuſull, 


4% in proportion to A [ Ra EMS: 


ſo is D F the (ine of the perpendicalar, 

to 1 H the ſine of theangleat the baſe, 
Theſe two Lemma's might be demonſtrated in this diagrans, 
but becauſe the ſame. in cffe are at large demonſtrated by 
by Lanbergins, Pitiſcus, Snellius, and others, wee let that 


palfe. 


| | Lzxmua 3. * 
The circalay parts of a right angled triangle, are the ſame 
with the circular parts of a quadrantall triangle ad- 


Joyning. 


Aslet A B D beatriavgle right 
angled at 2 : aad let one of the 
ſides thereof, namely AB , be 
cxtended till it become a qua- 
drant, that is to G, and draw an 
arch from G to D.Then is G AD 
a quzadrantall triangle; adjoyning 
to the right angled triangle 
e7BD, liay therefore that the 
Circular parrs of the quadrantall 
triangle G AD ,age the lame with 


Q 2 


on re ee 


circular parts of the right angled triangle eB D. Fot 
Nh awe pans ofeither ofthem areas here appeareth. 


0 © d. D, d. 
The x AB. DB.co.BD A CO A C0 A 


cular parts 


of thetrigle{ G AD arec3. AG. AGD., GD Ao. AD co. A 


Whereit isevident, G B and G D being quadrants, GDB 
isa rightangle, and D B is the meaſure of the angle at G - fo 
that the fide -L B in the one is equall to comp!: eA & in the 
other ; andthe (ide DB in the one, equall to the angle AD 
in the other , and comp/: BD A inthe one is GD Ain the 0s 
ther, and compl;2AD in the one is the ſame with comp!: eAD 
in the other ; and laſtly chat comp/: A in the one is the ſame 
with complement A inthe other, for the complement ofthe 
acute angle D AB unto a quadrant, is alſo the complement of 
the obtuſe angle G AD, 


LzMwMA 4. 


If five circles of the ſpheare be ſo ordered, that the firft in- 
TP terfer? enedth the Fs the third, the third the 
fourth, the fourth the fifth, and the fift the firit at 
right angles:the right angled triangles made by their 
inter ſeftions,do all conſiit of the ſame circular parts. 


As in this ſcheam 
LetG repreſent 
the Zenith, Athe 
north pole,and D 
the Sunne being 
in the horizon, 
So that IGB is an 
rr - o meri- 
the place, 
BDF, anarch 
ofthe horizon, 
FEG, anarch of 
the circle deſcri- 
bed about the ſun, 
CAH, anarch 


— —— 
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ofthe meridian of the ſunne. 

H LI, an arch of the equinoRiall. 

Thendoe theſe fivearc ine the conditions required. 
The firſt interſeting the ſecond in B; the ſecond the third in 
F; the third the fourth in; the fourth the fifthrin Z; and the 

-ifth the firſt in /. And theſe interſe&ions_at B,F,C,H,1, are 
at right angles ; therefore I fay the right angled triangles 
made by the interſe&ions of theſe circles, namely.e AB D, 
DHIL,LFE.EGHI, and G C A,doeall conſiſt of the fame 
circular parts; for the circular parts in every of them are, as 
here appeareth. | : 

Thes CABD,.ve AB, BD, c5.BDA,5.AD, c.DAB 
circular YDHL arec3,.HLD,co.LD, co.LDH, DH, HL 
partsin  L FE ,areco,ELF, LF, FE, £co.FEL,co.EL 
thetr® JEIG,are IG, ca.IGE, c5.GE, co,GEI, El, 
gle |. GCA,arecs.GA, c5AGC, GC, CA,c5.CAG 


Where you may obſerve, that to the ſide A B in the firſt 
triangle, is equall comp/; H L D in the ſecond, or comp!: ELF 
in the third, or 7 G in the fourth, or compl: eA G inthe fifth. 
In like ſort, to the fide DB in the firſt triangle, is equall comp/: 
£ D in the ſecond, the fide LF in the third, comp/: 1G Ein 
the fourrh, or comp/: eAGC inthe fifth: And the like is to be 
ſcene inthe reſt, taken in ſuch order as they are placed. 

To expreſle this more plainely: e£ B, the poles elevation 
inthe firſt triangle is the complement of the angle HL D in 
the ſecond , or the complement of the angle E L F. in the 
third, or the ſide 1 & in the fourth, or the complement of the 
hypothenufall G A in the fifth. And the like is to be under- 
ſtood of the reſt, 

The ſame uniformity of the circular parts is alſo apparent 
i quadrantall triangles, 

As in the ſame ſcheame, G from D, D from EF, E from A, 

A from L, and L from G, are diſtant by arches each equall to 
a quadrant. But the arches G A,eAD, D L, LE, and EG 
are not quadrants. Here are therefore five quadrantall trian- 
gles GAD, ADL, DLE, LEG and EGA, whoſe circular parts 
are as here appeareth. = | 


Parti. 
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78 Trigonometrie. 
The 5 (GAD,areco, AG, AGD, .CDA,co.AD. co.DAG 
circular ADL ,are ALD,co.LD, c0. ADL,co.AD, DAL 
00a DLE-,ereco; DLE,co-LD, -EDLz3-'DEL,co. LE 
ME ME-LEG ove GLE, LGE,ca.EG, c3.T.BG,co. LE 
”* [EGA,areco. AG, co.EGA,c3, EG, GEA;""GAE 
Where you may obſerve that the circular partsin every of 
them remaine the ſame unchangeab'e: Atid-not onely in theſe 
ten triangles, but in all others which doe ariſe of the other 
interſetions of theſe ten arches drawne forth ro whole cir- 
cles: which becauſe they are many and confuſed, we herelet 
them paſle, this being ſuilicient for our purpole, . 


1 Fundamentall A x10 s. 
of the five circular parts in a ſphericall triangle, 
right angled or quadrantall. 
The ſine of a middle part with Radius: ui equali to the 
tangents of the extreames adjacent, or tothe ſines com- 
plement of the oppoſite extreames. 


Hat a middle part, and what the extreames ars 
” whether adjacent or oppoſite thereto , wee have 

before ſhewed chap:2 of ſphericall triangles. 
Now touching 
the firſt part of 
this Axiome in 
right angled tri- 
angles: The mid- 
de part is cithcr 
one of the ſides, 
or one of the ob- 
lique angles, or 
«1.1 whos. cody 
Firſt, let the 
middle part bee a 
ſide;'asin the tri- 


angle ABD, let . - 
AB be the mid- SL 
dle part, and D B Cx 


OC 
— a 
_ 


p 
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extreames adjacent; then I fay that the fine of 4 ZÞ with Ra- 
dius, is equall co the tangent of D B, with the tangent of the 
complementof D A B, 

For (by the firſt Lemma) As the fine of A B is in propor- 
tion to Radius : lo is the tangent of D ÞB, to the tangent 'of 
the ang!e at A : thereforeallo alternately, As fine AB,to tan- 
gent D B: ſo Radius, to tangent e, | 

* But (by the corrol - of the x theor: of the 4 chap: of plaine 
triangles) Radius is a mecanc proportionall berweene the tan- 
gent of a1 arch, and the tangent of the complement of the 
tame archz{o that as Radius, is to tangent 4: fois tang:cotnpl: 
A to Radius: therefore As:s AB, tor DB : fois reeAto Ra- 
dius: therefore(by the corrol: of 3 prop: ch: 2 of plaine tri- 
angles) 5s AB + Radins, i; equalltos DB +tc A. 


Secondly, let the middle part be an angle,-As. inthe trian- Ca 2. 


gle DHL; let compl: H L D be the middle part, and H L and 

 eompl: I, D the extreames adjacent, then I fay, thatthe- ſine 

co:mmiement of HEAD with Radius; isequall ro the tahge:1 
of H L with the rangent of the complement of L D. 

For (by Lemma 4.) compl: H LD iscquall to AB, and 
compl:LD to D B, and H Lto compl: DAB, and kere before 
we have proved,that s AB + Radius,isequall to * DBFtc A, 
thereforealſo 5 HELD + Radius, is equall to ee LD +#c HL. 

Th:rdly, !et the middle part be heh 
triangle GCA, let compl: AG be the middle part,and compl: 
AG C, and compl: C AG, the extreames adjacent;Thenalfo 
I fay, © A G + Kadins, is equalltorc A'G Cie C AG, 

For we have before proved, thats A B ÞRadius,is equalt 
to t D B+ tc A; but (by the 4. Lemma) compl. AG is equall 
to AB, and compkh AGC to D B, and 'comp!. CAG- to 
compl. DAB, therefore alſo «© AG + Radius, is cquall to 
tr AGCHt:iCAG, ih 

Therefore in a right angled triangle, the fine of a niddle 
part with Radins, is oenalios the tangents of theextreames ad- 


jacent, 
Ifay further, that . - '- 1 


ypothenuſal!; As in the Ca/e 3. 


The fine of a middle part with Radins > is equall v0' the fines Part 2, 


compl-ment of the oppoſite extreames. . For 


YIOON re. 


For here alſo the middle partis either one of the fides, or 

the hypothenuſall, or one of the oblique angles. 
{aſe 1, Firlt let the middle part be a fide. As inthe triangle AB D, 
let D B be the middle part, and compl.A D, and compl. Athe 
oppoſite extreames. Then I fay that the fine of D B with Ra- 
dius,is equall to the fine of AD with theſine of A. 
For(by Lemma 2 )as 5 A D to Kadius:fo 5D B,to fine A. 
. therfore(by corr:3 prop: chtof plaine triangles)s DB + Ra- 
diusis equall tos AD + 5 A, bn 
Caſe 1. Secondly,Let the hypothenufal be the midle part, As in the 
triangte D H L, let comp:L D be the midle part,and DH and 
H L the oppoſite extreames, then 1 ſay rhat 5© L D ++- Radius 
is equall tos6 D H+5c H L, 

For compl: LD is equall to DB,and D H is equall to comp. 
AD; &HL to comp. DAB(by the 4 Lemma ) therefore &c. 
Caſe 3. Laſtly, let one of the oblique triangles be the middle parr. 

Asin the triangle E I G, let compl. IG E be the middle 
ThenT fay that «cI1G E + Radius, is equall io « G EIT 
E I.Forcompl.I G E is equall to D B, and G EI is cquall to 
AD,andEl1 to compl. D AB. 

Therefore in a right angled triangle, The ſine of a middle 
part with Radins, is equall to the ſines complement of the op- 
poſite extreames. 

And ſeeing (by the third Lemma) the circular parts of a 
right angled triangle arethe fame with the circular parts of 
the quadrantall triangle adjoyning ; therefore, that which is 
here proved touching right angled triangles is alſotrue of qua- 
drantalls. Therefore in a ſpberoall triangle ,ysght angled 
or quadrantall,cc, Which was to be vel 

The ſame might alſo have bin demon 


ſtrated in this diagramme without the 4 5 C 
Lemma before going, but becauſe that 4 4 
Lemma is of fin invention, and of it 


ſclfe worthy to be knowne,]T have choſen 

rather to follow herein the invention of 

the noble Authour and Inventour of this B 
prop. and of that-z. and4. Lemma than | 

otherwiſe, 


v 


by the plaine Sea.Chart, F4 

And thus haye wee ſhewed the reſolution of plaine and 
ſphericall triangles by this late invention of Logarsthmes, nor 
excluding the wayes formerly uſcd by naturali tiaes, rangencs 
and ſecants; bur deliuering the rules 1n luch ſort, as chey nay 
be applied co cither. What hath beene largely haadied by o- 
thers, [ haye lightly paſl:d over. other things [ have more 
inſiſted vpon. In all 1 have endeavoured ſo much brevity as 
might ſtand with perſpicuity. Now touching the applicati- 
on hereof, L doubt not buc he that is ex:rciſcd in che aarhe= 
waticks will beable to apply it divers wayes, eſpecially to 
thoſe parts wherein he is converſant; yet for cheir hcipe rl:ac 
are but newly centred, [ hopeto doe lomething ia that xinde 
hereafter,as it ſhall pleaſe God to give opportuuicy: To whom 

alone is ducall glory in all things. 
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"2. Problemes of ſayling. ; 
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An APvENDI x. 


Teuching the application of the doirmie of triangles 
in the three. principall kinds of ſayling. 


Y intent was here to have annexed a treatiſe of Nave- 

.. atson, and eſpeciaily of ſuch points therein as have re- 

tcience to the dottrine of plaine and ſphericall Trian- 
gles, Being the rather the: euuto induced, becauſe 1 had my 
firſt brecding in mathematical! ſtudics and praftiſes ar ſea : 
whereby | ſtandthe more indebted as torhai excellent err, 
ſo to the worthy profeſfours and praQtifers thr reof. But wan» 
ting time for the accompliſhing of that according to my des 
ſire, by reaſon of my neceſſary abſence and emplovment farre 
from home - all this Summer, I haue here in ſtead thereof 
ſhewed the reſolution of ccrtaine problemes, touching the 
three priacipall Kindes of ſaylings 


Queſtions of ſayling by the plaine or ordinary ſea-chayt, 


Although the ground of the projeRion of the ordinary ſea- 
char: being faiſe, (as ſuppoſing the earth and 1{'a to bea plaine 
ſupcrficies) and fo the concluſions thence derived mult alſo 
for the mott yart he erronious: yet becauſe it is moſt eaſe, 
and much uſed; andtheerruurs in ſmall diftanc:s not fo evi- 
dent, we will not who'ly negle& it. 


Queſt , 1. Saylinz 100 leagues upon the ſixth rumb e: how 
much ſhall T alter my paralſel or latitnde, 


Nyte. The angle that any point of the compaſſe makes 
whi 


iT 1;T1H 4 /F nes 4 


withthe meridian, we call the rumbe : but the angle that it 
makes with ' any parallel, wee call the complement of the - 


And foraſmuch astoevery point of the compaſſe there an- 
ſwers 11-deg: 15", therefore the ſixth rumbe from the meri- 
dian, (namely exe, es4e,wewor wxaw) makes an angle ther- 
with of 67 deg: 30', whoſe complement 22 deg. 3o', is the 
angle ofthe ſame rumbe with every 


parallel, 

Now admit faile from D to As | 
ene 100 leagues; I demaund the dif- D 
ference of latirude D B, | - | 

third caſe o 7 anoles. 
By the = caſe of plains triangles £ D 
AS Radius, 


40 the diſtance runne» eAfD 100 leagues 2,00008 

ſo ſine compl. the ruribe, +s A22 deg. 3o _9,58284 

to thedifference of latitude- D B 38% leagues 1,55254 

In like manner you may finde the difference of latitude: 

for any diſtance runne upon any- other. poinrof the com- 
paſle. 


2. Sayling 100 leagnes, wyon the ſixth rumbe : how 
fare am I departed from the meridian of the place 
from which 1 came. 


That is, By the ſame things given as before I demaund AB 
By the third caſe of plaine triangles. 


As Radius | | 
tothe diſtance runnez AD 100 leagues, 2,00000 
ſo is the ſine of the Rumbe, 5D 67 deg.. 39' 9,96562 


— ———————— 


to the departure from the merid; AB 92 ;3% leagues, 1 96562 


3 Sajling pon the ſixth Rumbe, till I alter my lati- 
tude one degree, I de maund how farre 1 have failed 
Rz As 


As fayling from D ts A,ence,till the difference of latitude 
D B be20 leagues; I demaund the diſtance runne AD, 


Say by the ſecond caſe of plane triangles 
As ſine co mpl. the Rumbe, s 4 22 deg. 36'co. ar, 0,41716 


to che difference of latitude; D B 201eagues 1, 30103 
fo is Radius 
to the diſtance runne. AD g2-£lcagues 1,71819 


The like queſtion might be moved by the departure 
from the meridian given. 


4+ Sayling upen the ſixth Rumbe, till 1 have altered 
my laiitnae one degree: hiw much am 1 departed 
from my firft meridians 


As faylirg from D to A, ene, till D 
the diftcrerce of Jatitude DB bee 20 | 
le:gues; I demaurd 4 B, my depar- | 
ture fron'the meridian. 

By the firit cafe of plaine triangles 2A B 

As Radius, 


to the difference of latitude; @D Bo lapues, 1,3010$ 

fois the tangent cf the Rumb, rD 67 deg. 30), 10,38278 

to the departure from the mr rid. AB 48; 1,68391 
In like manne1 by the departure frem the meridian gi= 
ven, you m'ght finde the dif. rence of latitude, 


5. Sayling upon ſome Rumbe, betweene the north and 
eaft 5 2: leagues, and finding that I hane aliered 
my latitude one degree: 1 detnaund upon what point 

Thave ſa:led? 


. As if | fale from-D t5 A, (being ſome rumbe betwecne 
the caſt and north) 525 leagu*s; and then find= the difference 
of a:itude DB, to be 20 lcagues;I demaund th. angle ADB. 
= Say bythe ixth caſe, 


AS, 


py XI, 


As the diſtance runne, DA 52; leag. £0, AY. $ ,238191 


is co Radius: 
ſo isthe difference of latitude, DB 20 leagues 1,30103 
to ſine compl. the Rumbe. + A22deg. 30 9,53294 


Whoſe complement D, 67 deg, 30', is the fixth point 
from the meridian, namelye » e, Here we neg!et ſome 
part of a minute (as in thell things not to be r:garded) 
and ſo in other places. 


6. Sayling upon ſome Rumbe betweene the north and 
the eaſt 52: leagues , and finding that I have alte- 
red my latitude one degree: I would know my dee 
parture from my firit meridian? 


By the ſeventh ca, 


To the diſtance runne, adde the difference of latitude, and al- 
ſo ſubſtraR it from the ſame, noting the (#mme and remainere. 
Then adde together the logarithmes of this-ſummeand remat» 
ner, and balfe that totall is the logarithme ofthe diſtance from 
the firſt meridian. 

Diſtance runne DA, 52 7 1gs. 2Summe 924Jcagues- r,85884 
Differ. of latit. DB, 20 Igs.S Remain. 32:leagues* 150853 
_ 336737 
Departure from the meridian 1 P, 48;* leagues. 2,68368 
The ſame may be otherwiſe found by the fame caſe... 
And in like fort might the diff-rence of latirude be. found, the 
departure from the iwweridian being known 2. 
7. Theadiitance sf the meridams of two places, andthe 
difference of the latitades of the ſame places being 
given : 10 finde the rumbe and diftance. 


As let 4 repreſent the Lizard in the weſt pait of England, 
and. AB the Parallell thereof, and ler D. repicſent St. Haries 
R3 land, . 
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Tland, being one of the Azores, D B 


the meridian thereof. D 
Then.is A ÞB, the diſtance of the 

Lizard from the meridian of St, MMa- | 

ries, which l:t be 272 reagues gand _— - 

D B chediſtance of their parallels, or A B 


differ. of their latitudes 256 leagues» | 
Idemaund the rumbe, namely the angle at D, and the diſtance 
in therumbe AD. ; 

Firft for the rumbe, ſay by the foxrth caſe, 
As thedifference of latitude, D B 256 leagues,60. ar» 7159176 
1s in proportion to Radius: 
ſo is the diſt. ofthe merid . AB 273 leagues, 2,43457 
to the tangenr of the rumbe D 46 deg: 44' 10,02633 


Which is the fourth rumbe from the meridian, and 2 deg. 
44 morez which ſhewes the courſe from St. Haries to the 
Lizard, to be northeaſt, x deg. 44' caſterly : or from the Li- 
z4rd to St, Maries ſouthwelt, r deg. 44 minutes welterly. 
And thus it ſhou'd be by the plaine chart. 

Secondly, for the diſtance AD ; ſay by the ſecentl caſe, 

As the fine of the rumbe, 5D 46d, 44'« c0:ar; 0,13776 
to the diſtauce of the. meridians: AB 272 leagues, -2,43457 
ſo is Radius, E hs 

to the diſtance of the places, AD 373% leagues, 2;57233 

Or otherwiſe 

As ſine compl: therumbe, s A43 d.16'. c9,ar,0,16406 
to the difference of latitudes: DB 256 leagues, 2,40824 
fois Radius, 

tothe diſtance of the places. eAD 37;% leagues. 2,57230 

And ſuch ſhould be the diſtance by the plaine char. 


8. Sayling away ws w, I ſee a point of land, which 1 
ſet, and finde to beare from me w by n, and having 
ſayled ſixe _ further, I finde#t beares from 

wen W byw : 1 would know how farreit is diſtant. 

| SA 


by he plaineSea-chart; 


As let © btea poinr of 
and, which when the thip- 
is ate, I ſet, and findeto 
brare from w by », but I 
holde on my courſe from 
Ato D wsw18 miles, and ——— 
arD 1 fetthe ſame Point of © yr 
land againe, ard finde it to beare from me n w by w: I d-- 
maund cke diſtance thereof D E, that is, how farre it was 
from me, inmy laſt-obfervation. 

Firſt Iconſider, b: tweene AF, thew b »,ard AD, tte 
w-w,is 3 points of the compaſſe, that i«, 3 degr:45', which 
is the anglc at A: Alſo berweene E A,the e by 5, and E-D, the 
s e by care two points,that is 22 deg+30 « 

Therefore, by the 8 caſe of plaine triangles, 

As ſine the angle at the point 


leene, s E 22. d:30'. co.ar,0,4176 

is to the diſtance runne : AD 18 miles,. 1,25527 
fo ſine the angle at the _ . 
place of obſcrvation, s A 33da45'. 9,74474 


tothe diſt: of the point ſeene. ED 26; miles, 1,41717 

W hereby it appeares , that the diſtance of the point ſeene, 

 frem the place of your laſt obſervation is 26 miles, and a fur- 

long. Irlike manner you may fird the diſtance thereof from 
the place of your firſt obſervation A. 

Admit the courſe from the Lizard to St, CMaries be s w, 
the diffance 372" leagues, A certaine ſippe bound from 
the Lizard to St, HMaries, ſteeres away 5 $ w, and after- 
wards wbs, and ſo ſometimes npou one of theſe points, 
ſometimes upon the other, til! ſve arrines at St, Maries; 
now I demannd how many learnues ſhe hath ſailed upon one 
of theſe pornts., and how many upon the other, 

Let A be ths Lizard, E &t, Maries. and ſeeing 5 5 w, being 
frem 5 wtwo points, makes an angle therewith of 22 deg. 30' 
whichſe: be 4;alſo wb 5 makes with ſouthweſt an angle of 
33 deg- 45', whichlet be E; alſo s 5 w makes with. 4 5 an 

ang'e 
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angle of 36 deg; 15, which let be the complement of D ta 


x80 degrees. | 
Therefore by the 8 caſe, 

As the ſiae of D, 56deg. 15'. comp. ar, 0,08015 
to the diſtance given AE; 3 73 ; leagues» 2,57112 
ſo is the ſiac af E, 33 deg. 45's 9.74474 

AD ,2487 leagues. 2,3960z 

which is the diſtance ruane upoathe s 5 w point. 
Againe, 

As the fine of D, 56 deg: 15'.co:a4r: co,ovors 
to the diſtance given AE: 373 ;(cagues 2,57113 
ſo is the fine of A, 22 deg: 30's 9,532384_ 
tothe way runne ED, 17155 2.23413 _ 


W hich is the diſtance runne uponthe w 6 - points. 


10. A Merchant mean, being in the latitude of 4, 

degrees, falls into the hands of pyrats; who among it 
other things take away his ſea-compaſſe. But when 
he is gotten cleare, he ſailes away as direitly as he 
can, and after two dayes mectes with a min of war 
who alſo ha4bin the day before in th: latitude of 
4.3 deg: and badſayled, themcesebs 37 leagues - 
He deſirous to finde theſe pyrats, the Merchant 
man tells him, he I:ft them lying to and fo where 
they tooke him, and he hal ſailed ſince at leaſt 64, 
leagues, befweene the ſouth and weſt : what courſe 
ſhall the man of warre ſhape to finde theſe pyrates ? 


Let 4 E be the parallel 
of 43 deg : D the place D 
where the ſhippes meet. 

Thenis there given A D 

64 leagues, ED 37 leagues, 

and the angleD E A five A 

points or 56 deg-25% 


Therefore 


| Therefore, by the g caſe of plaine triengles, 
ye _— an c A ” 64 _ co, ar. $,t9z82 
wo line the angle given: SE 56 deg, ug', 9,91985 
Sois the diſtance runneQ x. ? 

by the man of _— _ a. --< _ 
to ſine an anglerequired, 5 L 23 A 9,681$7. 

Thatis w 5, 6dcgr. 14 her ter ga fo hath the mcr- 
chant man ſayled; therefore to returne to the ſame place, he 
muſt ſhape his courſe e # &, 6 degrees 14' northerly. 


at There aretwoperts lying ne, and % w, ove of an- 
other, « ſrippe ſaylir Fom the weſtermoſt of cheſe 
ports: C 8c, 47 leagner, anether departing 
the eaſtermoſt port ſayles 66 leagues, und then 
weetes with the former; what courſe hath this ſe- 


cond ſoippe kept, and how farre are theſe port: 6 
funders 


Let the north-eaſt port be A, the ſouth weſt E, and the 
place where theſe ſhipps meetar D. And for aſmuch as from 
E to A, the courſe is e, and from E to'D caſt South caſt: 
therefore the angleatE is 67 dep. go', andthe fide E D, 47 
leapucs, and A D, 66 leagues. 

7 herefore by the 9 caſe of plaine triangles, | 
And ſeeing from A ts 
As eAD, 66 leagnes, co. ar. 8, 13046 E the courſe is ſourth« 
to fine E: 67 deg. 30*. 9,9656t weſt, & from A to D, 
fo ED,4q7 leagues, 1,67210 41 I 
to fine 4,41 deg. of. 9.81817 ly:therefore the (- 
bh from A to D, is South 

34d g2' weſterly, 

Secondly, for the diſtance of theſe ports AE, the angle at 
A being 41 degr. 08', and the angle at E 67 degr: 30'z the 
ſumme of them both is 108 degr , 38*, which ſubſtra&ed from 
230 deg. leaues theangle at D 71 degr. 23", a 

$ - 


Therfore by the $8 caſe of plaine triangley, | 
As ſine E, 67 deg. 30',co; ar: 0,03439 So that thedis 


to eAD,66 icagues: 1,81954 ſtance between 
fo fineD, 71 deg; 22 9 97662 thetwo ports is 
to AE, 67 leagues. ' 1n,83035 67 leagues 

Some may thyyſze it requiſite, that the later part of this 


probleme ſhould hane beenea diſtin caſein plaine triangl« s; 
but becauſe the ſame things are here given as in the g. caſe, 
and the operation manifelt by the 8 and 9, I thought it nor 
neccflary to make another caſe of it 


I'2, (Ce oaſt ing along towards the evening, I haue fight 
of a Cape or headland, beyond which I deſire to Reere 
in, the next morning; it beares fromme $$ e, and is 
diſtant by eftimation 1.1 leagues ; but I ſkeere away 
ſouth, till two of the clocke in the morning, about 
I2 leaguesy and then would know how the Cape 
beares Bom me, and how farre it is off? | 


As admit 4, I obſerue 
the Cape D, to beare from D 
me sse 11 leagues; but I 
ſteer away ſouth, to E 12 
leagues. I have then A D 
z1lcagues, AE 12 leagues, A. E 
the angle at A22 deg 30's 
Fir#t then for the angle at E, by the 10 cafe, 
As AE+ AD, 23 leagues, co: ar: 8,63828. 
to HE—AD: or league, 


So ti(E+D )e78d. 45's - 10,70134 

totang:anangle F. 12d. 20, 9.33963 
hich ſubſtrated 

males FE , 66d. 25+ 


In working this example, becauſe theangle given A is 22d. 
30, therefore the other two E and D are 157 d- 30 (by the 
| 11Lemma- 


by the plaine Sea-chart. 94 
3 Lemma of the 3 chapter of p/aine triangles)the half: where- 
of is 78d.q5': Whereby we t1:d anangle F 124.20", which 
"abſtracted from 78 d.gs, there remaines the angle at E 65 d, 
25 . Wherefore ſeeing E Aisa north line, £ D is amoſte « e 
namely ene1d. 5' northerly. . 
Secondly, for the diftance of the Cape E Df by the 8. caſe. 


As ſine the angle found, s E,66d. 25", co.ar,0,03788 
to the diſtance in the evening: AD, rt Igs. 1,041 39 
So the ſine of the angle given, 5 A, 22 d:30. 9,53284 
to the diſtance in the moraing. ED, 4;41gs. "—_—_— 


That is aboue 4 leagues anda halte diſtaat. 

13 eAamit I ſaile away from a certaine port SSW 5990 
leagues, and thence againe w b $ 30 leagues; wou 
what point haue I made my way good, "nk. _ * 
am { come from a port? ; 


As admit failefrom Ato D s 5 w $0 leapnes, and 
to Ew b 5 ;0lcagues, there1s required the ms - _ 
diſtance A E. j ; 

Fromithes s wto the wo-, are five points, thatis 56 4. x «* 
which is the complement of the vas to 80 Le sS 
that the angle at D is 133 d. 45* Wherefore here are given 
the two ſides A D and & D, and their contained angle ar D: 
Therefore 


As AD+ED, B80lgs co.ar.8,09693 


= D” ED, 201gs 1,30103 
So t:(eA FE): 28do%, 9,7:810 
to "on F O07 d.3 . 60, 
Which ſubtraed __ d n ” Py 
thereremaines = 200.31 » 


. Wherefore ſeeing the courſe fromeA to D is s s w, the 
courſe from fto E 1s 20 d.z1' more weſterly, that is,” wtwo 
deg.ſourherlyzſo chat I haue made my way good 5 w two d-g. 


ſoutherly. 
S 3 Seconds 


oh Problemes of ſayling 


Secondly, for the diſtance vyon that point, 
As ſine the ang'e found, 5 A,20 degre 31',co, ar. 0,45534 
to his oppolite ſide given: E D, zoleagues,. 1,47712 
Sp linethe angle given, +D,z6d g: 157,  9,91982 
to his oppoſite ſide required, AE 71;leaguzs . 885231 
; Which is the diſtance from that port. 


. There are two ports 5n one andthe ſame parallel or 
latitude, diſtant 64 ledgues, and there 1s a certaine 
Iſland more ſoutherly, diſtant from the, Eaſiermoſt 

_* of theſe ports 47 leagges, and from. the weſtermo(t 

of them 34 leagues: 1 demannd the courſe from the 

Eaſtermoſt port to that Iland? 


Let the Eaſtermoſt pore D 
be A, the nor” ante F E, - 
thin one and the ſame 
—— ne _— 6 
cagues; and let the lland;: | 
be D. diſiane rom A, 47 A- 3 E. 
leagues, and from E 34 leagues; t here is required, the courſe 
_ S to D, that is, the angle at 4, or the complement 
TN«Ireorm, 


- 
*., ? 


By 12 caſe of plaine triangles. 
As the diſtance of the ports AE, 64 leagues. co. ar, $,19382 
ro the ſumme of A D and ED: 81 leagues 1,90848 
So is the differcnce of AD & ED,13 l:agues 1,13394 
to a certaine line Al, 16 =, 1,216:4 
Which added to A E, is $0 44; | 
the halfe whereof is AB, 40-2 


Then by the 6 caſe of plaine triangles, 
As AD 47 leagues; compl. arith, 8,32790 
bl 


to Radius 
So AB, 40227... 2,60452 . 
t0 5c As 58 degrees 51. 9,93343 


y the plane Sea-chart, 93- 


7 hat is ſouthweſt and by weſt 2 deg: 36' weſterly which 
is the courſe from the Eaſtcrmoſt port to the Iland./ 


15 A ſuppeſayles from one port to 4 (econd $ Se 56 
n—_ = yt thence S 4 third - leagues, _ 
fromehat third ta the firſt $5 leapnes : I demannd 
the conrſe from the ſecond port to the third, and. 
from the third to the firſt. 


This and the like are to be wrought as the former, which. 
therefore we leaue to your owne practice. 


Of ſayling by Mercators (hart. 


And thus much of the plaine chart, which as it hath this 
commodity that it i8.mot caſie.z ſo it bath ſome diſcomodis. 
tics intollerable. For there be very few places that can theres 
in be expreſſed accroding to their true ſcituarion and diſtance. 
one from another. Which as ir is a great impediment in the 
praQticc of navigation ſo it hath cauſed much confuſion,in 
the Geographicalland Hydrographicall deſcriptions of places; 
inſomuch as there are ſcarce extant any deſcriptions of the. 
world or the wn A m_ 0 coagIER 
rious errours: the eſt part of them hence aniſing. It is in- 
deed ancient, and Etthe Sea Compaſſe was knowne, it was 
the apteſt Chart that cou'd be vicd, becauſe till then, men 
were coaſters and for the moſt part returned backe the ſame 
way they went forth,and ic may ſtill ſerve without any great: 
errou: in ſuch placesas are neerethe EquinoRiall alſo in ma« 
© nyother places for ſhorc voyages, & even for long voyages, 
provided that a man be ſure to returne the ſame way that he- 
went, or neare the ſame. Otherwiſcif he truſt to the plaine 
Chart, he will be moſt groſſcly deceived many times 1 his. 
courſe a point or two of the Compaſſe, and in his diſtance 
many hundred miles. But in this fea Chart called @Hercators, 
all or any parts of the world may be ſec downe, according to 
S3 ther 


94 Problems of Sayling, 


theirlotgitudes, latitudes, courſes and diſtances, as truely and 
farre more conveniently for the Mariners vie then vpon the 
Globc ic {elfe; So that it will truely ſhew the diretion and 
diſtance from place to place, which way ſoever a man goes or 
returnes. | 

_ Some men will ſay, that in divers reckenings by CMerca- 
eors chart, they haue found as little certainty as by the plaine 
chart. Which I deny not, bar the reaſon is; becauſe there are 
few or no charts made direRly according to this projeRion, 
Ie will be faid, yes, there are many; and that a man way have 
of them whenfocyer he will beſpeake them. I grant a man 
may haue thoſe which are ſo called, but that which is ſuch ins 
deed, mult not onely haue the meridians,paralels and rumbes 
drawne according to this projetion; bur the {: a-coaſts muſt 
be inſerted by the like art, and meanes, as they have formerly 
beene inſerted into the common ſea-chart : otherwiſe he that 
ſhall ranſterreplaces out of che common ſea-chart into Mer. 
caters, without due knowledge and reſpet upon what occa- 
ſion, or for what reaſon they were ſo placed in the common 
ſea-chartzhe ſhall tranſfer the errours of the one into the other 
& that ſomerimes with increaſe. W herefore it requires more 
than an ordinary j Co to draw a plot direRtly according 
to this Projetion, for any place or places z and he muſt fur- 
ther know, or be made A ers with the reckonings of 
Mariners frequenting thoſe places; and that truly whether 
with allowance or without,and whether agreeing or diſagrec- 
ing with their plotts; and ſo comparing one thing with ano» 
ther,and weighing all in the ballance ofa good judgement,he 
ſhall be able to doe it. The ground of theprojeRtion of this 
kinde of charts was pointed at by Prolomey, many hundred 
yeares ſince; and according to that ground, Mer cator did 
of late yeares ſet forth an univerſall mapp of the world, wher« 
upon theſe haue bin called Mercators Charts. But the way 
how to deſcrib: them was firſt taaght by that learned Navi- 
gatour of our times Mr. Edward Wright,in his booke of the 
Correttion of errours in Navigation. From whence alſo the 
ground and reaſons of thelg enſuing problemes areto akon 

; an 


' Merc ators Chart, \ 
ard if we wculd be as gratefulltoour owne Countrimerras ro 
ſtrangers, I ſec not but we may aſcribe aſmuci to him mthis 
as10 any other rats Now that which he hath ſhewed to 
performe by the chart it felfe, we will here ſhew to worke by 
the doctrine of plaine triangles ; uſing the helpe of his table 
of latitudes : of which, as Mr. Gunters table for the divi- 
ſion of the meridian Line is an abridgement conſiſting of 
. thequotients of evcry ſixth number,divided by 6, and two fi- 
gures cut off: ſo this which I here exhibit, and call a table of 
Meridionall parts, is alſo at abridgen'ent of that table of Afr, 
gs : namely every ſixth number cutting off 4 figures. 
So that this Table ſheweth how many parts every degree and 
every tenth part of a degree of latitude in this chart,is from the 
EquinoGiall: namely of ſuch parts as a degr2 of the Eq ui- 
noctiall containes 6o ; he thatdeſires- a larger table ma y uſe 
Ar, Wrights extant in his booke before meationed. 
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The uſe of this Table ſhall partly appeare in the Problems 
following, and may firſt be illaſtrated thus. . WE 


Prob. 1. To finde by this Table, what meridional parts 
arecontained in any difference of Latitude, 


"Take the meridionall parts daſwering to each latitude, ſubs 
ſtracthelefler fromthe greater z'the remain-r is the number 
of meridionall parts, coutained. 1n the difference of latitude 
oy ares P z | | 
As letthe one latitude be 5o deg:oo' $3475 : 
The other 32 3 5+ IC OMer id: part 


The merid: parts contained in the =y 
difference of latitude. 1417 Difference. 


Prob: 2. The Lutitwdes, and difference of tongitude of two 
Places given: 10 finde the rumbe, and diſtance, 


_ Tothe intentthe application may be the more evident, wg. 
will give examples of two places expreſled inthe charr, 

As admit the latitude of the Lizard ro be 50 degr: oc, 
latitude of Summer 1/ands, (ometimes called the Berwudies,} 2 
degr: 25', and thedifference of fongirude to be 52 deg: 00'; the 
Summer [lands being ſo much to the weſtward of the Lizard; 
I FH the courſe , and the diſtance froarthe one te the 0- 
ther ? | 
As in this right angled triangle ADP, 


Let eAreprefene the Lizard, and D 
AB che parallel thereof, D Summers 
4[ands, and DB the meridian thereof. . 
© Thenis there given DF the diffe- [ 
rence of latitude 17 dg: 35', and AB | -—_ B 


the difference of longi:ude 70 deg:00” 

whereby the angl:s and hypothenufall ſhould be found by the 

& and 2 caſcsof plaine triangles. Bar becauſe tn this kinde of 

projeRion, the degrees of loagitudg aud latitude are not e- 
| 13 quali; 


all ; (except in places neare the -equinoGiall) the degrees 
& latitude at every. parallel, endiieding the degrees of longi«. 
tude, in ſuch proportion as the equinoRial exceedes that pa« 
rallel : thenfree theſe differences of longitude and latitude 
muſt firſt be expreſſed by ſome one common meaſure. And 
for that Purpole ſeryes the forcgoing table, which ſheweth, 
how many equall parts arc from the equinocall ro every de- 
gree oflarirude; namely of ſuch cquall partsasa degree of lon= 
gitude containes 60, 

Wherfore multiplying 70 deg. oo', the difference of lon» 
gitude, by 60, I baye 4200, for the meridionall parts contai- 
ned inthe difference oflongitade; alfo (by the laſt problemc} 
I finde the meridionall parts contained in the diffcrence of la- 
titude to be 1417; ſo that DB js 1417 patts, and AB 4199 
ſuch parts. 

Therefere by the 4 caſe of plaine triangles, | 

As the differ: la, parts, DB ,1417 Parts.c0.97.6,8486 $ 
13 ih propertion to Radius: | | 
So is the diff; of longit: in parts, AP, 4200 parts, 3,62325 
to the tangent ofthe rumbe, #D,jr dz. 10,47188 

Which ſheweth the courſe from the Swimmer Hands to the 
Z5zara, tobe en e 3 degeg1' caſterlys or, from the Lizard to, 
the Summer lands, w i 3; deg.g1' welterly. / 

Secondly, for the diftance in the rumbe, 
. Reduce the difference of latitude 'into miles, (multiplying 
the degrees by 60, and to the-produRt adding the minutes ) 
Then by the t caſe of plaine triangles, | | 

As fine compl: the rumbe; - 4, 18 d.. 29', co:ar.0,49514 

ro the differeuce of latitude: D B, ros5 miles 3402325 

So is Radius, | = | B 

rothe-diftance - AD, $299 miles 3,51839 

W hich is-almoſt 1200 leagns, and this is the diſtance 
mexſured in the rumbez there isa nearer cut betweene theſe 
two Places, whereof we ſhall ſpeake hereafter in Great cir« 


cle ſayling ; but here whealoever -wee tpeake of the di- 
a - ſtance 


ca; 
C & v 


"by maerrators Chant, \ 
france of two places, wee meane their diſtance meaſured ia 
their rumbe. : Þ 


Prob: 3, The latitudes of two places, and their diſtance 
o given: to find: the rumbe, and difference of lon- 


gituae, . 


anon bile fromthe Lizard 8 0-54 tr the _ of + 
recs, upon ſome point tothe.w > 3399 milcs; and 
then finde my ſetfe in the latitude of +. - + | 
32 deg. 25':1 would know upon what | 
-_ I have made my way good?and 
_ much 1 have altered wy lengi- 
> 4 
The difference of laticude DPF is 
37 deg.35',which reduced into mules 
is 1055 miles. _ 1 54 | 
_ Asthe diſtance fayked, 4D 3299 milesoum,6,491 68 
i8in proportion to;Radiase,... ..' ' , (12k 
So is the differ, of latitude, DF rogg miles, ._-;; 3,02 325 
to fige compl. rhe ru nbe. » A 18 dege39'. 9.394% 
 Thaciaw ex 3 dege 54 welterlge ho 


* Sertntly for the diffehet of longitude, 
Finde by the fis{t prob eme whar meridional parts are cot 
rained in the diffeyceace vflatizude, which are here 34:7, thea 


* vas 4 BY >» i +7 


ben”, WW; 2 (8 » | Sas a 
As Radius, : | 
to thed -r-of 'atit"de in parts: DB, 14t7 pars, 3,241 25 
So is the tangent of ch rumbe, rs D; 7pdeg.21', 20,47158 

; Tothediffa.of ongirude of parts, 43 4:00 parts. 3,63335, 

' Whi 1 parts redaced ito degrees, dividing them'-by' 60, 
the q oticn, is podegethe dif, reace of lo:gicud; — 

Wa. h ; L 


———— 


hn 
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Prob: 4: "By th be, and Ieitades if" iwo pheergived? d 
- *g finde their ai Toth and difference of longi- 
_ Fade. 


Admit | kaile from the Lizard, being in the latirade of 50 
deg:w 5 w 3 deg: 51' weſterly, cill I finde my ſelfe inthe lati” 
ms 32deg725'F demaund k oty farre I have ſayled, ”5 
how:much lbave altered ny longirude? on__ 

The diſtance is fcund as jn the latet partof the ſecond pros 
bleme thus, The difference of laticude convertedi into miles is 
£055 miles. Say then, **- 

Ave compl: the tumbe, - 41A, 1 eye 39" ©,49514 

£o the diftecence of latitude; D B, Lo55, miles 3:02355 

$015 Rading, ro OD 

£0 the diſtances> | ue. 5:59 miles 3;51839 

And ſo muchis the diſtance:the a— —_ thay 

be founde _— the later er partof the thicdproven DO ter 
Kadatdz 6 elie ere | 

{oisthe tangent of the a "th ter nz otongrn 

-..  U\aminutes. + "qe / £200 


Prob: .B the fornkeboPtong WY Fi, ini one 1a? 
fitade, : {ofinde the On diztances 


AdmſtTfafefrom the Litard bij the tatitude of 50 d. 
ww deg:i$3*welterly, ttt hy + bed my lengitude 70 
deg: how much have I laid the pole, and how farre : am I from 

=o Lizard? 


« Reduoe'the differchce of longirulle imo minutes, by Go, 
Re makeg 4300 3' theuday;-! 

(As thie target the rims; +D, wr d5k 21%; co.ar 9,5 2829 

g*theidiff: of jotiginitlc tn parts: LF 4200 parts, ' 3, 62525 

folk 2 048 

Faths di * of lacicude in parts- DP, 1417 3215154 

Now 


-_- 


"by Mercarnrs Chart, . "Tos 
- Now the meridionall parts anſwering the latitude of 50 
deg : 00". are 3495from which ſubſtraRting 1417 here-found, 
'there remaines 205 $;apainſt which I finde 1n the firſt collume 
of the table 32 deg: 2573 which is the latitude required of thae 
other place ro which Iam come: ſo that the di of la. 
titude'is 27 dege35*% | 
Secondly, for the diſtance. 
' Havingalready the rumbe;and difference of latitude, it may 
be found asin the ſecond and fourth problemes : ſaying, 
As fine compl. the rumbe, s 4, 18d. 39'. co, 4r40,495 14 
to the difference of latitude: D B, 105 5 miles 3,02325 
So is Radius, mtg 
to the diſtance. + AD, 33:99 tniles 3,51839 


Probl. 6.3y the rumbe,the diſtance,and one latitude given: 
+ * to findethe other latitude, and the difference of 
longitude, + | 


__Admir Ifaile w.rw 4 deg: 51 wes, — -—— E. 
ſerly, 3299 miles z and then finde my | "7m; 


ſelfe in the latitude of 32 deg, 25": I 
demaund the latitude of the place 
from which I came, and the diffe- _. | 


rence of longitude betweene that and Fo B 


this? 

En Firſt, fer the dfference of latitude. 

" As Radius, | 72 

' tothediſtance runne: AD 3299 miles, 3,5183$ 

© So fine compl. the rumbe, 1A 18 deg. 39. $50486 
to the difference of latitude. DB 1045 miles, gr 324 

Which 1055-miles converted into degrees, is 17 deg. 37',the 

difference af latitude required: which added [to ire, +4 25s 

makes 5go' deg.oo'; the laritude of the firſt place. 

- Thedifference of longitude is found as before in the third 

problome; faying, :. . -... $7 Shorty EO = 


_— — 


As Radius; to the difference of latitude in merididnall parts: 
{ois the tang:of the rumb,to the differ:of longit:in minutes. 
And thus the difference of longitude will be foundas in this 
ex:mplc tobe 70 a , X - | | 
It atany time youdcfire to convert this difference of yy 
rude found inany parallel into miles, you may doe it aftcr.thi 
example. 


” 5. Admit there be two places, both in the parallel 'of 50. 
'_ deg: which differ in longitnde 70 deg. oo' : I demaung. 
the diſtance ofthete two places? 

Firſtit is to be underſtood that the minutes of longitude in 
any parallel, are in propottion te the diſtance in wiles , asthe. 
equinoRiall, is to that parallel ; or as the ſcmidiameter of the. 
one, is to the ſemidiameter of the other. That is, 

As Radiusis in proportion, . 

to fine compl. the latitnde, 5c 50 deg.00', 9,80807 

So is the difference of longitude, 4200 minutes, 3,62325 

to the diſtance in that pacallel.. 2300 tiles, $,43132. 


PE 
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Problemes of, Jayling by a great ( ircle, 


% 


I the former problemes of ſayling,, whether by the plaine 
Chart, or that called CMercators, we have uſed meridians, 
parailelsand rumbes, as the ſides of every triangle. But here 
we uſc not the rumbes > , becauſe they are not circles, but 
heliſphcricall lines ; nor the parallels, becauſe are not 
great circles : whereas the of every ſphericall triavgle 
muſt be-arches of great circles. But here we utc arches of the = 
meridians , and of the Equinotiall , and of other great cir- 
_ Cles drawne or imagined .to be drawne fromone place to ano- 
her, _ the ſphericall ſuperficies of the carth and ſea, Firſt 
efore, | 
% Tf twoplaces lie under the EquinoBliall; their poſition is eaſt 
and welt,andrhe degrees of ther dfrenoe of lpgirade con 
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yerted into leagues or miles, is their diſtance in leagues or = 
milcs. I IS 
If ewo places by inthe ſame meridiar; their polition is north 
and touth, and the degrees of their difference of latitude, con« 
yerted into leagues ar miles, is their diſtance. 
And thus farre doth: this kinde of fayling agree with the 
two former 3 the difference betweene this and them may ap» 
peare in the problemes following. 


Probl:r. Two places being propeſed,the one under the Equi- | 
nottiall, the 2 in any latitude given; andihe | 
difference of the longitude of the ſame places being =_— 
alſs knowne : 10 finde, | 

I. Their neareſt diftance in a ereat circle: 
2+ The dire? /' 908 of the firit place fromthe ſerond, 
3. Andof the ſecond place from the firſt, 


The angle that the rumbe leading from one place to ano- 
ther, makes with the meridians, is imes calledthe poſi- 
tion of thoſe places. Bat becauſe the arch of a great circle 
drawne betweene two places, is the moſt dire way,and nea- 
Teſt diſtance fromthe one place to the other : therefore the 
angles which that arch makes with the meridians of thoſe 
places , wee here call the angles of diref? poſition of thoſe 
places one from another, de | 
Now in this Diagram, Let D res 
preſent that part of the entrance of 
_ theriverof eAmazones, which'ly- 
eth under the EquinoQtiall linez D B 
an arch of theEquinottiall z and ler 
A repreſent the Lizard, lying in 
the latitude of 5o degr: ©0' nor» 
therly, and A B the meridian there» 
of z and admit their difference of 


longitude DB to be 51 drg-00'. 
Or 


B = 


A 


) 2 


. BLOIWES O) | - 

Thenia this triangle AD B, right angled atP, there is re< 
quired 4 D , the neareſt diſtance of theſe places in the arch 
ofa great circle ; the angle B AD, which is the angle of the di- 
re>t poltion of the eAmazomes from the Lizard, and thean- 
gle 


D A, being the complement of the angle/ of the dire 
pofition ot che Lizard fromthe e Amazoner, 


I. Far the neareft diftance A D. Sccing there are given the 
fideseAB and DB : thercfore by the firſt fundamentall axi-  - 
ome of ſphericall triangles, 

. 5c D + Rad: = 5c eAB+5cDB., therefore 1c eAB 


++ 36 DB — Rad; = #6eAD : and ſoit falls intothe 19 caſe , 
thus. 


.. The difference of longitude is DB 514. 00',5c DB, 9,79887 
The difference of latitudeis AB 50 00, SC AB, 98080 
The diſtance is. AD 6g o8, Se AD, 9,60694 

' Which 66 deg.o8' converted into le:gues is 13223 leagues; 
which is the neareſt diſtance betweene theſe two places. 
2. For the direft poſition from the Lizard to the Amazoxes; 
namely the angle B 4D, by the ſame things given. 2s 
£-AÞ + Rad = t DB + tc BAD therefore s AB + Rad 
—tDB =tcBAD, thatis, s AB FieDB=rcB AD, 
abating. Radias z and thus it falls into the 21 cale, and is. 
wrought thus.” | 


' The difference of latitude is AB 50d.00',s AB, 9.884259 
 Fhedrfference of longitndeis-DB 52 oo, tc DB,, 990837 
The angle of poſition s5 BAD58 nt,tcA, 9,79262 
3. For the dire poſition from the Amazgnes toward: the Li+ 
zard ; namely the complement of the angle. BD A. was 
/ DB + Red =#:eAB+tcD, therefore s DB + Rad: 
—=z AB=tc D, therefore s DB + © AB=ecÞD, till a- 
bating Radius ;, and ſo it falles into the 11. caſe, and is thys 
Wrought.. | 
The difference of longitude is DB 51 d, o0',S DB, 9,89050- 
The difference of latitudeis AB 50 00, tc AB, 9,92381 
The angle of poſition is comp.BDA 33 .07,tcA, 9,8143 : 
| "nw It 


| 4 Ereat © 1 ' "1 59 

If you would have the letters in all examples to agree with 
the exemplaty tables,” you. muſt marke your right angled tri- 
angle ewo wayes, and.the oblique ſixe wayes, as we have be- 
fore ſhewed : and it will not be amiſſe to doe ſo , eſpecially 'if 
you uſe thoſctables. But as T have before faid,l would rather 
wiſh'every man, todeduce his operations'from the two fun- 
damentall axiomes & their conſeRaries, inſach ſort as [ haye 
here ſkewed in theſe three examples, for thelike is to be con- ' 
ccived inall others,thoughit be nor exprefled. Yet I have ſet 
downe thoſe Exemplary Tables for all the caſes in all kindes 
of triangles; as well becauſe ſome others have in part done 
the like before; (though in a different manner)” as becauſe a 
man may by them readily examine the forme of his worke. 

' Thethree parts of this probleme , anciſo the zeſt that fol-. 
low, might have beene as well re= _ 
Jolved in the quadrantall triangle © —D 
eADG,. Where G repreſents the |. | 
north pole ; the angle at G, the dif- _— 
ference of longitude ; eAG the com« "= 
Plement of th: laticude. of the L£5- 
zard; ADG the angle of dire poe 
ſition fronf the e-Amazones to the 
Lizard, Ft. As admit this laſt an-. 
gle ADG were required;Then for- 
afmuch as there is-given the angle. &,. being the difference of 
longitud-, and A G, the complement of the-latirnde : there» 
fore'by the firſt fundamentall Axiome, -- " 

s G + Rad= tc AG + t ADG, therefores G+#t AG 
= #ADG : andthus ir falls into the 7 caſe 'of.quadrantall 
triangles, and is wroughtas inthis example. - 

The difference of longitudess G 51 deg.go' $G, 9,89050 

The latunde is compl: AG5o oo, t AG, 9,92381, 
The angle of poſtionis ADG 33 07,t ADG,g 81431 

The ſame might have beene found in the quad-antall .tri- 
angle ADF: all which to handle particularly would be too te- 
dions; therefore it ſhall ſuffice hereaftrr to ſhew this appli- 
Cation one]y in right angled —_—— for by this one m_ 
, V3 of 


— =_ — ———— - 


TI0 Yb lemvts of [aylen : 
of quadratitalls you may conceive the reft. 7 
Andthusit appeates, that he which would faile the neareſt 
way from the Amazenes tothe Lizard, ſhou'd ar firſt ſhape 
:his courle 33-deg:07' fromthe meridianto the eaſtward, that 
isalmoſt z points of the-compaſle, nawely n eb =. Now ad- 
mitthe winde ſhould ſo ſerve that he might come away ne 
byn, yet it isto be underſtood, tharin this kinde of fayling 
hes not to-continue this courſe long, but to ſhift it as often 
as occaſion requires, ſtill inclining more and more to the caft- 
wards. Which how it may be done, we ſhall more exprefly 
ſhew hereafter. ; . 


Probl:2. Two places being propeſed,the one under the equi- 
| nottiall, the wther in any latitude given, andthe 
= meareſt diſtance in agreat circle of the ſame place, 
being alſo knowne : to finds, | 
I. Their difference of longitude 
2. The drred poſition from the firſt place to ſecond, 
3. CAndfromtheſecond place to the firſt, 


Let the places be the ſame as before 4 and let there be gi- 
yen the difference of latitude e-FB. 50 deg oo',and their nea» 
relt diſtance AD x 3223leagues, that is 66 deg-08' in thearch 
'of agreatcircle.. | | 

Firſt rhen for the difference of longitude DB, by the 112 
caſeof right angled triangles. 

The latitude is AB $50d.oo'*co.ar.s AB,0,19193 

The neareſt diffances AD 66 08.  sc AD,9,60504 

The differ, of longitude # DB 53 008 3c DB,9,79897 
Secondly for the dirett poſition from A toD, by the 13 
Wm - Ip 
' , The latitude 14 AB 50 deg.0o', t AB, 10,07619 
# _ neareſt dilkance s AD 66 o8.tcAD, 9,64586 
.. Tre 48 BAD 58 Ti,ScA 7310 F, 
LY poſitron ” » | N hire 


The neareſt diſtance is AD 66d. o8', co; ar. s AD,0,038$z 
The latitude 1s AB 50 oo, $ AB, 9,38425 
The poſition u compl;: BDA 33 0©7, SBDA, 9,92307 
In likeſorr, if there were given the latitude A B, and the 
angle of dire poſition B AD : we might finde the difference 
longitude B D, by the firſt caſe of ſphericall triangles ; the 
dire& poſition BDA by the ſccond caſe, and: the neareft 
diſtance ef D ' by the third. caſe. And thus wee mighe 
proceed to frame in all zo: queſtions touching xheſe two pla« 
ces, as we have before ſhewed in handling right angled tphe- 
ricall triangles. Which things Lleave to youg owne prattile, 
deſiring to uſe as much brevity as I may.. x 


Probl: 3. Twoplaces propeſed,both in one and the ſame li- 
 - titude given ; andiheir _— of longitude 
. bring alſo knowne : Tofinae, 
I. The neareit diſtance of thoſe two places, 


2: The diret? poſition of the one place from the other, 


Admit there be two places, both inthe latitude of go deg. 
&o northerly,and differing in longitude yo deg:00; I 
their neareſt diſtance inthe arch of a greatcircle,and the dizeRt 
policion of the one from the other? 

In the 7 probleme of ſayling by | 
Mercators Chart,there was required. ©; 
the diſtance of theſe two places mea» . / 
{ured in their parallel : but here is re- * 
quired their neareſt diſtance in the | 
arch of a greatcircle. \ 

As in this triangle EAD , letthe A 
two places be E and .4, and !et D'be | | 
the north pole, then A D and ED are een >, 
o©0',namely the comp:of the latitude, &the angle ED Aisthe 
differ: of longitz70 d.oo; there is required the neareſt diſtance 
EZ 4, an he dire poſition from the one to,the other 


DEAL D4E:lor inthiscalotbale two wgles eeoquet, 


| : " bya preat Cire —_—_ TIE. 
* Thirdly for the dirett-poſition fromP to A, by the -tq Caſes 


LLIE * of jayring 
.: _ Andſccing ED is cquall ro: AD ,. therefore letting Fall the 
"Perpendicular DB,, the triangle E D A-isdivided into twe 
Tight argled triangles, E D-Z, and A D B,. which ace every 
wayes<quall. W herefore 1k > A 
. -Firſt, for the nearef diftance EA;there is givenin the righe 
angicd triavgle ADB, the complement of the latitnde AP 
go deg. oo', and halfe the difference of Jangitude ADB 3g d. 
.oo'; whereby I finde AB, agreable to the 8 caſe. thus.: 
"The compl: of the latitude x... AD 40d.00',.s AD 9, 8080p 
"Haſfe the asffer :of longitius ADB. 35 co.$ADB 9.75859 


 Halfethe diſtances ,,, ,AB21 c:38...$ AB9;$6666 
-. Whichcoubled is; AE 43: 16s And this con» 


-yerted i ;to milcs i325 96-miles,, the neareſt diſtance' of theſe 
two places inthe arch ofagreat circle being lefle than their 
diſtance meaſured in their parallelby 104 miles. + .- - - 
.: »-- Secondly, for the dirett poſition DAB bythe 9 caſe. 
Halfethe differ,of longit.u6 ADB 35 00. t ADB,9.84523 . 
"The angle of poſitions  DAB61 48.tcDAB,9,7294T 
Which ſheweth, that he which would goe the neareſt way 
from A to E,muſt not goe weſt, though both be under one pa- 
'rallel ; buthe isat firſt to ſhape his courſe from A, waw 
halfe apoint northerly ; afterwards ww» w, andfo'by little and 
4lictte w& =» zthen weſt ;then wb 7 ;afterwards ws; and at 
laſt w + halfe a point ſoutherly, | 


Probl: 4; Twaplaces propoſed, both in one andthe [ame 14: 
F1004:4 Hitw4. —_ 9" their neareſt and being 
*  #lfo known: To finae, 
T7.” Therr difference of Longitude, Sn 
2.T he dirett poſition of the one place fremthe other, 


© 'Admitthere be rwo places as Aand£,both in the latitude 
O50 degrees northerly,and lt their reareſt diſtance be ABE 
2596 miles, that is 43 deg: 16' ;I demaund their difference of 
lopgitude, which is theangle ADE, and the dire pouch 
. ; 06 2 ip, + 0 s - obo 5 5 = u45 54 "oo = 


_ 


- 


Oy 42r24t 
Of the one from the other, namely 
theangleD A E or D E A? s 
' Firſt , for the difference of lon- / 
gitnde eAD E.Sceing that «ABE { 
15 43 deg; 16',theretore AP is 21 
deg: 38' : wherefore by the 14 caſe | 
of right angled ſpherical triangles, A 
I finde eAD E thus, 


The compl: of the latit : is AD 40d. o&.co.ar.s AD 0,19197 


Halfe the diftance 1s AB31 38 $ AE 9,56663 

Halfe the differ:of longit: ADB 35 '00 $ ADB 9,75856 
Which dcubled is ADE 70 oc,the difference” of longt 
rude required, | 


Secondly for the direFt poſition DAE or DAB, by 13 Caſe, 
The latitnde is the compl:of AD 50 deg. 0o'.tc AD 10,07619 
"Halfe the diſtance «s AB 21 38 c AB 9,59335 
'The anzle of poſition bs DaB 5x 48 3c DAB $9,67454 


Probl: 57, Two places propeſed, both in one and the ſame la- 
titude given, and the diſtance of thoſe places in 
their parallel being alſs knowne: To finde, 

Te Their difference of longitude, 
2+ Their neareſt diſtance in the archof agreat circle: 
3. The diredt pofitton of the one from the other 


Admit there be two places, both in the latitude of 50 deg. 
'$0' northerly; and let the diſtanceof theſe places in their pa= 
ar =_ 700 miles z there is required their difference of lon» 
gitude, &c. hs 
5 We have noted before, thatas the ſcmidiameter of a pual- 
{el, is in proportion to the lemidiameter of the equinoctiall: 
fo is any number of mites in that parallel,to the minutes of lon» 
git , anſw-rirg to thoſe miles : & it we ſuppoſe the ſemidiame- 


ter of the equnoRtiali'to be radius, then- the ſemidiagzerer of 
any-paralicl isthe ſins of = parallels diſtance from the po 
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IS Problemes of ſajling 
that is, the ſineofthe complement of the latitude of that pz: 
rallel. Therefore, ; 
eM' (ine complJthe latitude, 16 50 deg. o0'.co, ar, 0419193 
to Radms : 


fo the diſtance in that parallel, 2700 miles, 3,42136 
to the difference of longitude, 4200 miles, 362329 


W hich converted into degrees, is 70 deg, o0', the diffe» 
rence of longitude required. 

And thus having found the difference of longitude, The 
neareſt diſtance, and the direR poſition may be found as in the 
third probleme before going, which with ſuch other queſti- 
ons as might be moved 1n tbis triangle AED, 1 leave to your 
owne practice, : 


Probl.6. The latitudes of two places being given, together 
with they difference of longitude, To finat, 
x. Their neare#t diſtance inthe arch of a great circle, 
2. The diveft poſition from the firit place 10 ſecond, 
3» CAndjromiheſecondplace tothe firit. 


As in the triangle ADE. Let 4 
repreſent |henorth pule, D the Li. T 
zard, lying in the latitude of 5o d.oo* 
the compl: wherot is AD qo d. oo), 
and let E repreſent the Summer I- 
laxds, lying in the latitude of 32 d. 
25, the complement whereof is 
'AX,574-35'; andlet their difference B 
of longitude be 70d oo', namely the 5 
contained angle D A E : there is re» 
quired the neareſt diftance of theſe- | 
two p'aces ED, and the ſeverall pofitions of the one fromrthg 
other, namely the _ ADE and AED, So that here are 
iven two ſides, , and AE, with their conteined angle 
DAE: and firſt there I required the third fide E D. 
Wherefore according to the dueRions,hap.z of ſpebricall 
a erilan 


p_ cM nm 
— -— 
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eriangles, Llet fall a perpendicular ftom E orD, for ſojt will 
fall from the end of a ſide given, and oppoſite to an anfle gi- 
ven, &Cc, As firſt let it fall rom the point of the Lizard repre- 
lentedhere by D, upon the meridian of Suwnwmers lands AE ; 
and becauſe the angles at Aand E are both of one kinde, name- 
ly both acute, therefore the Perpendicular falls withun the tri 
an?les 
® Then for the neareſt diſtance required E D, the way hath 
beene formerly to finde it at three operations,thus: = 
: Firſt for the perpendicular D B, by the'$ (aſe of right an- 
gled triangles, 
"The compl : of latitude AD #4 40 deg oo! .s AD, 9,$0807 
The differ: of longitude DABx«70 900; $A, 9,97298 
The perpendicular DB #37 12o. $ DB, 9,98105 
Secondly, for the diſtance of the perpendicular from the pole 
AB, by the7 (aſe. 
The differ: of longitude DAB i 70 deg.oo'.sc DAB,g,5 2405 
The compl :of latitnde AD % 40 00. t AD, 9.92381 
The firſt arch AB #416 on. t AB, 9,45 786 
Which ſubſtrated from AE $5 45, there remaines 
the ſecond arch EB 4: 34 
Thirdly, having found D B, and E 'B, we may finde ED, 
by the 10 (aſethas, 
Che perpendicular DB # 3 , 10'. $cDB, 9,90139 
Theſecond arch FEB# þ.. &% 34» SCEB, ae 
The neareſt diſtance EDis g3 24. <ED, 9,77540 
Which 5 3 deg: 24' converted into milesis 3204 milcs, 
or 1068 leagues ;and this is the neareſt diſtance requi» 
red in the arch of a great circle. 
Nyte. And chusin any oblique ſpherical t:iangle, when 
thequeſtion is ſach that ir requires the perpendicular to be ler 
fall, you may refolye it at chree operations , by the cales of a 
right angle og onely : the manner how, is of it felfe fo 
manifeſt, thar it ſecmed ſuperfluous to handle it particularly. 
Wherefore as before in the caſes and problems of this ne- 
ture, ſo inthoſe which follow ; it ſhall ſuilice to ſhgw their re- 
X 3 W_ {ſolution 
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'would not worke by their comple» 


0 , ', | 45 1 i4 
rcſolution at two operations; which as it is much readier be. 
ing well underſtood, fo itis ſomething harder to. bee under 
ſtood than the former. 

Firſt therefore, the complement of the one latitude being 
AD 4odeg: and of the other AE 57 deg.35' z and the diffes 
rence of longitude D AE 70 deg:we may finde the neareſt dis 
ſtance E D at two operations, agreeable to the third caſe of 
oblique ſphericall triangles ;thus 

The differ: of lomgirnde DAB « 70 deg:o0',scDAB,9g,53405 

The compl:of latizude AD #440 o©0'. tAD, 992381 


Thefirſt arch AB #16 o©1'. tAB, 9,45786 
Whichfubſtrated from AE 573 45, there remaines 
theſecond arch EB a4 34. 


As ſine compl: the firſt arch,sc AB 5C 16 deg ov',o 01719 
zo fine compl; the ſecond: 5$CFB SC 41 34, 9,$7401 
So the ſine of the latitude, $c ADS 50 00,9.88425 
t6 ſine compl: the diſtance. SCED 8 56. 36, 9,77545 
Therefore thearch ED is 53 deg: 24', whichis the diſtance 
of theſe two places in th: arch ofa great circle ; and this con- 
verted into leagues, is 1068 leagues, as before. 
Secondly , by the ſame things given z to finde the direft po- 
ſition of the one place from the other , 
As firſt to finde the poſition i:om Summers Hands, which 
ſuppoſe to beat E, to the Lizardat D. 
Here according to the third condition of letting fall a per= 
pendicular, chap. 1lct ic fall from 
the LizardatD , that.ſo it may be ” 
oppoſite, not onely to the angle gi-: 
venat A, but alſo to the angle re- 
uired at E. And then agreeable to 
Go fourth caſ- of oblique ſphericall 


triangl-s, I fi ſt finde as before A B " 
to be almoſt 16 deg. o1', and £2 41 
dege 34, then I fayz AS+ AB,to. D A 


SEB;ſote A, to tcE. Or if you. 


ments z ſay, 


F ' SFCTe- | Y 
Ar ſine the ſecond arch, $E B41 d.' 34coat» 0317816 


to ſine the firſt arch: SAB16 ol. 9,44044 
So thetang: of the longit: tDAE 790 0s 10,438g3 
to the tang; of dirett pojitid.t AED 48. 47_. Ic,05753 


Whereby it appeares, that cheanglc of poſition from Z to- 
wards D, is 48 d:47/, thatis, trgm the north part of the meri- 
dian E A 4 points, 3 deg: 47' z namely ne 3 d. 47 caſterly, ; 

Thidrly, by the ſame things given: to finde the drrett poſition 
from the ſecond place to the firſt, As from the. Lizard, to 
Summers [lands 
Herethe work differs not from the for- 
mer, provided that youlert fal the perpen- 
dicular fo, as it may be oppoſite to the. 
avgles given aad required, Asin this tri- 
angle, let A be the pole, the Lizard, 
D Summer lands, the perpendicular I 
let fa'l from D to B, he {o.it may be 
oppoſi e to the angle given at A, and 
to the angle requiredat ©, Then is AD- 
53 dere3y', AE 44 deg 00), D AE 70 
deg.co',therctore [ ſay, 
T he differ of longitude DAB #s 70 d, 00, s © DAB, 9,5 3405 
7 hecompl. of latitude AD#57- 35, tAD 10,1971 
T he firit arch AB##28 18. tAB T97310 
W hich taken from AE 4go oo. there remaines 
Theſccondarch EB 11 42, whereby the angle 
at E is thus found. As + eAB, tos EB;:lorc A,torcE; orto 


ſhunne the complements, 
As ſine theſecond arch, vEB 119. 42', co.ar. 0,69:96 
to ſine the firſt arch : $SAB238 13. 9,67445 


So the tang. of the longit, tA. 50 ©0, 10 43895 

to the tang, of dirett poſition E. 821 o8, 10,80634 

— Whichisthe angle of the dire poſition from the Lizard 

fowards Summer 1/and ;, being from thenorth part of the m:= 

ridian to the weſtwards 7 points of the compall:,zand almoſt a 
quarter, that is w by » 2deg- 23" weſterly. 

83 And 
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Andthus # appeares, that he that would faile the neareſd 
way from Summers lands to the Lizard, muſt at-firſt ſhape 
his courſe  e calterly,afterwards by degrees # e by e,then ene, 
_then e6y », then caſt,then caſt foutherly,&c.as wee ſhall more 
particularly ſhew hereafter : andthe ike is to bee underſtood 
of other places. ns 
* But here, afterthe firſt part ofthis probleme was wrought; 
namely after thediſtance of the two places & and D was found, 
the angles of poſition from the one to the other might have 
beene more readily found,cither of them at a ſingle operation, 
asin this following probleme. 


Prgbl:7. The neareſt diſt ance of two places, with their dif- 
ference of longitude, and one of their latitudes gie 
wen : to find the 'direct poſition thereef from the 
other, : 


As admit the diſtance in a great circle from the Lizard to 
Snmmer lands , namely from E toD to be as it was before 
found 1068 leagues, or 53 deg. 24'; and let their difference of 
longitude EAD be 7odeg.oo'; and let the latitude of the L5- 
zard be 5o deg. oo', whole complement EA is 40 deg. oo'; 
there is requiredthe direc poſition from Summers 11ands to 
the Lizard, namely the angle e£D E. Then doth this pro- 
bleme come under the ſecond cale of oblique ſphericall trian» 
gles, and is thus reſolved, p 


Asth 2 HS 
Sid, WS SED 53deg-24\,c0.00,09558 
20 ſine their differ.of longit: 8 DAE30 w©0 p 9, 97298 
So fine compl: the latitude E Pp 
Y the one place given, SAE 40 00, 9.80807 
to the ſize of the direFt poli- . 
| —— the — SADE 43 4 9,87645 


Whereas there is a minute difference betwene the arch 
before found, and this ; it may ariſe by gegleRing _— 
| Conus 


by agreat circle, © 119% 
conds or parts of a minute in the worke, which here we re- 
gard not» 

In like manner, by the complement of the other latitude 
given A D, we might finde the dire poſition from the L5- 
zard to Summers [lands, —— —_ angl: AED, p; 

And thus we might proceed frame 
many other queſtions in this triangle, 
tothenumber of 60, touching the di- 
ſtance, difference of longitude, latitudes 
and angles of poſicion of theſe rwo pla- 
ccs ; which will not be hard to him, 
that underſtanderh what we hauc be- 
fore delivered touching oblique ſphe- 
ricall triangles. 

And what hath beenefaid touc":ing | 
theſe two places, the fa re 38 to be conceived of any other two 
places differing in their longitudes and {aritudes, And though 
the one Place ſhould have latitude northerly, and the other 
ſoutherly, yet is the operation little diffrent z for {till r\e ar 
ches of their meridians intercepted berweene them and the 
neareſt pole are two ſides of therria*g!* 4, the arch of a great 
circle intercepted berweene the two, places is the th:rd fide ; 
the ang'cs contcined berweene thara ch and th+ meridian of 
either place, are the angles of poſition: and the angle com- 
prehended betweene their two meridians, is their difference of 
longitude. Therefore palling over thef+, we haſt co ſuch things 
as more neceflarily concernethe prattice of failing by a great 


Circle. 
Probl: 8. To finde by what longitudes aud latitudes the 
arch of a great circle doth paſſe. 


 Wehaveſhewed before how to finde the diſtance of two 
places inthe arch of a great circle, as allo the ang'es of direRt 
poficion from the one to the other - here is required the lone 


gitude: and latitudes by which that archofa greac circle doth 


— 
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Asin this triangle, Let Abce 
Summers Ilands, E the Lizard, 
AE anarch ofthe great circle 
palling by theſe places. 3 it is 
required to ſhew the longitudes 
and latitudes by which this ar 
A E doth paſle. 
Here it is requiſite to let fall 
a perpendicular from the pole 
D,rtochcarch AE, (extended Ws. 
if necde ſo require)_ which let / YS 
bee D B.;; then firſt to finde _ / THE-N 
the length of that perpendicu. ES —____ 
lar; ſecondly, the parts of the | 
verticall angle ADB and ED, for theſe being had, every 0- 
ther queſtion will fall ja right angled triangles, and ſo bee re» 
ſolved by the addition of two numbers onely. 

Firit thes for the perpendicular T) B, there are given the hy- 
pothenuſall AD 57 deg; 35', and the angle of poſition at A 
was before found 48 deg. 3 5' : therefore by the 8 caſe. 

_ The compl: "of latitude AD « 57 deg: 35'.s AD, 9,92643 
The angle of poſitions Au 48 48. sA, 9587645 
The perpendicular *DBu 39 26. .5DB, 9.80288 
And this 39 deg: 26' is the complement of the greateſt lati= 

tude by which the grear circle A B E doth paſleztherefor«;the 
greateſt obliquity orlatitade from the equinoRtiall of that cir- 
cle is 50 deg: 34. 


_ ,for the angles ADB and EDB, by the ninth 


e 
The latitude i the compl: of AD 32d. 25'.sc.AD, 97:922 
The angle of direft poſitionis A 48 48.t A, 1095778 
The angle at the perpend: s ADB58 ' 31.tc:ADB, 9,787c0 
And ſceing the whole ADE is 70 deg:o0'4therefore the ans 
gc EDBis 11 deg: 29'. So that for the greateſt latitude of 
this circle which is B, we have found the difference of longi» 
tude from& robe EDB 11 deg: 39, and from 4 the angle 
ADB 58 deg; v7 
Now 


Now the difference of longitude from Ato E, namely the - 
angle A D E being 70 deg. oo'z let ir be required to finde by 
whatlatitudes the arch A E doth paſſe for eycry tenth degree 
of longitude from A. As ſuppoſing the point 7, to differ in 
longitude from A, 10degrees z I would know the latitude of 
the ſame point /. m | 

Here ſeeing we have before found the angle AD ZE tobce 
58 deg. 31',and the angle A D 7 being by luppoſition 20 deg: 
thcretore the angle ID B is 48 deg. 31', and the perpendicu- 
lar D BY, we found before to be 39 deg.26'z by which we may 
finde the complement of the latitude D 2, according to the 
third caſe thus. 

The angle IDB 48d. 31'. 5c IDB, y,82112 

The perpendicular DB 39 26. tc DB, 9,03492 

The latitmde 1s the compl: DI 38 gl, tc DI, 9,90604 

Ilnlike manner ſuppoſing the point O, to ditter in longitude 
from eA 20 deg.oo' Y 30 deg. Mqodeg. XN godeg.we ſhall 
finde the "er, of the point O to be 43 deg-34, the latitude 
of Y 46 deg. 54 ,the latitude of 1 49deg. 04 and the lati- 
tude of N,50 deg.15". 

Note. For every of theſe diff:rences of longitude propo- 
ſed, we might alſo finde the diſtances, and angles of poſition; 
contrariwile, for any difference of latirude given , we might 
finde thedifference of longitude, the diſtance and angle of po- 
ſition : and for any diſtance given, we might finde the diffe- 
rence of longitude and latitude, and the angle of poſition. All 
which will - calily performed by him that 1s a little exerci- 
{cd in ſphericall triangles. 


Probl. 9. To finde how farre a man ſailes by thearch of 4 
great circle,and hiw much he ſhall alter his longi- 
tude and latitude , before hce alter his courſe any 
number of degrees propuſca, 


We found before, that the angle of poſition at A was 48 
deg. 48", ſhewing that hee which would faile from _ 
d , 
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Wands here repreſented by A,to the Lizardat e the diredeſt 
and neareſt way : wut at firſt ſhape his courſe from Anorth © 
eaſt 3 degeqF' eaſterly. Yet he is not to continue his courſes 
but to incline by degrees more and more to the eaſt- 
wards, &c. Now then 1 demaund how farre a man ſayles 
from A, in the arch of agreat circle,before he alter his courſe 
7 deg. 27',that is, before he may ſtcere away # e by ezand how 
much ſhall he firſt alter his longitude ?and latitude 

Suppoſe he muſt firſt come to 1, before he alter his courſe 
7 deg. 27', thenis there required the diſtance A7,and the lon= 
gitude andatitude ofthe point 7. 

Here it is requiſite thatthe perpendicular DB be knowne; 
which we before found to be 39 deg. 28/, alſo the parts ofthe 
_ AB and EB, which we may finde by the ſeventh Caſe 

US. 

The angle of poſition A #* 48 deg.q8'.ic A, 9,81868 

The compl: of latitude AD # 57 35-t AD, 10.197920 

Thebaſe AB #846 ©3.t AB, 10,01588 

Whichtaken from AE 53 24. 
thereremaines EB o7 23. 


Theſe things premiſed , wee come to reſolve the queſtion. 
And conſidering that the courſe given at 7, is ne by e, which 
rumbe makes with the meridian an angle of 56deg.1 5';therg- 
fore in the triangle, D'1B, rhe angle at 7 is 56 deg.15', and 
the perpendicular D B'is 39 deg. 26 ; whereby wee may finde 
TB by the ſixth Caſe thus. 

The angle of poſitio give 1; 56 deg. 15%, tCDIB, 9,82499 

The perpendicular is DB, 39 26, t DB, g,91507_ 

The baſeis IB, 33 20, $ 1 B, 9,73996 

Which taken from AB, 4& o©o3, | 

there remaines Al,12 43. 
|  Whichconvertedintoleagues, is 25453 leagueszand fo farre 
you are to faile from Aiin the arch of a great circle, before you 
alter your courſe 7 deg: 27'. And in like ſort you may finde 

= evcry lingle degree to bee ſuch as by this table appea» 
re 
| Where 


— 
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STD Where you may perceive, that havin 
_— 'L & m:} runne a. A towards E by the arch & 
* EO £ ki a great circle 2 deg.o2',that is 40jleagues, 
OD ant ou alter your courſe one degree more ea+ 
ſe ! ſterly than you began» When you have 
49-48| 02-02] rune 3 degs 56", you alter your courle 
50-48] 93-56| 2deg.oo' &c. asin the table, 
151-48] 05-43 Now for finding the longitude and lati- 
$ 2-4 8] 07-25 tude of any of thele pOINts,It may be done 
l; 3-4 9-03| by he'pe ofthe perpendicular and angle of 
= | 16-35 Poſition given. As if there were required 
Ptt], 2] the longitude andlatitude of the point 73 
1 5-41] /72"04| theres given in the triangle /D B, the 
6-15} 12-43 angle of pofitionat Z,and the perpendicu- 
lac 0's ; wherefore by the 5 
caſc I finde the complement 
of the latiude D 7, and by 
the 4 Caſc the difference of 
Lngitude BD7J, the angle 
BD A being before knowne, 
But notwithſtanding all . 
that hath hitherto becne ſaid, 
it may ſceme hard to direta 
ſhippe, and co _ ſuch a 
xeckoning as ma ree- 
ableto this mated of fay- 
ling by a great circle. And in, 
deed, as itis ina manner im- | 
pollible, ſo neither is it neceſſary that a ſhippe ſhould alwayes 
perſevere exaRtly in the wch of a great circle. It may ſuilice 
and is almoſt the ſame in eff:R,if a ſhip be ſo dircRed that ſhe: 
noms this arch. Which how it may be done,and chat with 
ity, We come now to ſhew inthis next probleme. 


_ 


Probl. 10. How a man may dire? his courſes,aud keepe his 
reckoning, that would ſaile neare the arch of 
agreat circle; "2 
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That this may be the more plaine, wee will briefly repeate 
' fone things before handled, ſerving for this purpoſe. And 

firſt ſuppoſe the latitudes , and the difference of longitude of 
the two places to be given ; then may you finde their neareſt 
diſtance in the arch of a great circle, and the angles of the po 
fition of the one from the o her ; as we have ſhewed in the 
ſixthand ſeventh problemes before going. And thus all the 
parts of the triangle propoſed are knowne, namely the three 
angles, and the three (ides, 

Secondly, you may fiade (as we have before ſhewed in the 
cighth probleme) by whar longitudes a d latitudes this arch | 
ofa great circle dth paſle, namels the arch that goes by the 
two places propoſed. And this you may doe for every 
fifth d: gieeof longitude, or for every fing'e degree, if you will 
take that paines. Or if your difference ot latitude bee more 
than your difference of longitude , you may doe it for every 
fifth degree of difference of latitude, or for every fingle des 

res 

T hirdly, upon a chart or blanke, lined with meridians, pa- 
rallels and rambes according io Hereators projeftion : you 
may pricke downe all the loagitudr's and latitudes found as a= 
forclaid; by which prickes you may draw arches, which ſhall 
repreſent the arch of the great circle paſſing by the two pla« 
ces propoſed : or if you onely draw right !ines from one prick 
to another, it miy ſuffice, Which arch b-ing thus deſcribed 
on that charr or blaake, you ſhall cafily ſeet.:;ereby what conr« 
ſes :o ſhape, aid how to keepe your reckonivg , fayling fo 
neare that arch of a great circle,as you ſhall thinke convenient. 

It may ſeeme impoſlib!e, chat this arc: ofa great circle, be- 
ing upon the chart or blanke a curve line, ſhouid be a ſhorter 
paſſige berweene two places, than + he right line d awne on 
the chart from the cnc to + he other. But he that well under- 
ſtands the grou:d and projeRion of this chart, will b ec able of 
himſelfe to reſolve this paradox ; foratmuch as the degrees of 
lacizud? by which the arch doth paſle, are greater than the d = 

rees of latitude by wh:ch the right lined«. th paſſe : whence ic 
15 that the degr ©s contaired in the archare fe «cr thaa thoſe 
contained ua the right lia: therefore to preceed, Let 


by 4 great Circle, 125. 

Let us take for example the two places before mentioned, 
namely Swmmers [{anas, lying in the latitude of 32 deg; 25", 
and the Zizardin the lati-ude of go deg. 00/;and let their dif 
ference of longitude be 70 deg. 

As inthis diagram, let © repreſent 
Summers lands, D the Lizard, A 
the north pole : Then is AE the 
compl: of the latitude of Summers 
Ilends, 57 d. 35, AD thecompl: of 
the latitude of the Lizard 40 deg: 
D AE their difference of longitude 

7odeg: oo', By which things given, 
we may finde their neareſt diſtance _ 
ED, asin the ſixth probleme thus; 

To fine complement DAB, that is,to fine compl:70 d. 00' 

Adde the tangent of = AD,that is,the tangent of 0. 00 

The ſumme i the tang: of AB that is the tangent of 16 ot 

Which Vubſtrafted from AE,that from, 57 35 
There remaines B 41 34 


» 

Then I fay, 
Ar fine complement AB that 1,fine complement 16 deg.on” 
#0 ſine complement EB: that uu, fine complement 41 34 
So ſine complement AD, that #,fine complensent 40 00 
#0 rine complement Þ ED. that u,the zine of 36 36 
Therefore thearch ED is 53 24 
Which is the diſtance of the Lizard from Summers Ilands, 

in the arch of a great circ e, namely 1068 leagues, 

This done, we may finde their poſitions one fromanother, 
namely theangles at Z and D by the ſeventh probleme, {ay- 


"* fine ED 53 deg-24',tofine D AF qgodeg.so ”: 
So ſme AE 57 deg. 35', tofine AD E81 deg,ob. the di- 
req poſition from the Lizard to Summers [lands Allo, 
Asfine ED $53 deg. 24',toſfiie D A®70d g.o.”: T 
(o fine }AD 40 deg. 02, tofize AED 48 deg. gs z the dt- 
ret poſition from Summers 11ands to the Lizard. Aad thus 


arcall the tides and angles of this triavgle diſcover. 
F —"—" == bn Secoad- 


— — 
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Secondly, by the 8 probleme, I finde by what longicndrg 
and latitudes this arch ED muſt paſle : For which the former 
perpendicalar.D B is not apt, theretore in the foregoing tri= 
angle , pag: 120, Let A repreſent Summers Hands, E the Li- 
2ards, D the north pole; and l-ta perpendicular fall from tha 
pole D, whichlet be, D'B-and draw certaine other meridians 
es DI,DO,DY, &c. And to proceed in all points asin 
the$ probleme, to finde the length of this perpendicular, and 
the angles at the perpendicu'iar ADB and EDZ; and laſtly. 
forevery ſeverall longicude from 4, finde the latitude ane 
ſwerable. Thus ſuppoling the point L,to 
differ in longitude from the point A, 5 | Longit:\ | 
deg: thatis, ſuppoſing the angle eAD I |from 4 |Latit : 
to be 5 deg: we ſhall tinde the latitude of [5-14 m. 
that point Ito be 2 5 deg: 52'zor ſuppo- |-<—| |<) 
ſing that = eAD Ito be 10 deg: wee |9©- 09, [33* 25 
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ſhall finde the latitude of that point 7 ra. [0s 35:52 
be 38 deg : 51; and ſo of the reſt, asby [10 38:51 
this table appeares. t5 41:24 


Thirdly, I draw a blanke according to : 
CHMereators projetion, (which _ be = 43:34 
done either by Mr. #rights owne tables, [#5 | |#5*24 
as he hath ſhewed in his booke of the [30 46:54 
(orreftion of Errours in Navigation, ch. |3 5 48:07 
5+ or by the abridgement thereof, which [0 49:04 
I have before placed and called a table of {——-| |<< 
meridionall parts) ſoas there may ame- |#3 $95 +7] 
ridian be drawne by euery fitth degreeof |5®© 0-15 
longitude. In which blanke I ſet downe |S $ 50531 | 
Summers Ilands, and the Lizard, accor- |60 50:33 
dingto theirlatitudes, anddifference of |-IT) | 
longitude before given : and inthe me- , 0: 00 | 
rid*anthat is 5 deg: to the eaſtward of > 
Summers [lands I make a pricke, or | 
markeat 35 deg:52' of latitude ;likewiſe in the meridian that 
is:10 degrees to the eaſtwards of Summers Iands, I makea 
marke at 38 deg:51' of latitade ;and fo I proceed with my 
| | rc 
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reſt, as by this table I am directed. Then by theſe prickes or 
markes thus made on the blanke, I draw the arches of circles, 
or right lines from one to another , and ſo ſhall 1 deſcribe a 
cur yelineon the blankeyrepreſenting ſo neare as ſhall be neccf- 
fary, an arch of the great circle aſſtn from Summers 1lands 
to the Lizard. And if it were he bo every {ingle degree, 
(as here itis for every fifth degree) it would come nearer the 
exat truth. Which curve line being thus deſcribed on your 
blank, you ſhall thereby ſee what courſes to ſhape, to keepe 
as neare itas you thinke good; and you may- ſet downe your 
reckoaing on that blakne accordingly, 

As having drawne the aforeſaid curye line upon the blanke 
according to the ſeverall longitudes and latitudes expreſſed in 
the foregoing table ; I ſce by that blanke,that I may firſt ſhape 
my courſe from Summers Hands ne halfe a point eaſterly as 
bout 200 leagues 3 ſo ſhall I have runne my ſelfe into the la. 
titude of 38 | ps. have altered my longitude 9 deg. 30's. 
From thence againe, I ſee I may fſaile away #e by ez or if I 
would not come neare the banke of New-found-land, I may 
ſhape a more eaſterly courſe z but ſuppoſe I ſtill deſire to keep 
neare the arch ofa great circle, then I fay I may faile away 
»e by e 100 leagues,and ſo ſhould be in the latitude of 41 deg: 
32', and have altered my longitude 14 deg.z6'. From thence 
avzine I may faile ee halfe a point northerly 165 leagues,and 
then ſhould be in thelatitude of 45 deg-25', hauing altered my 
longitude 24 deg+58'. From thence againe failing ee 130: 
leagues, I ſhall be in the latitude of 49 deg. 54' and- have alte-- 
red my longitude 33 deg. 42'. From thente ene halfe a 
point caſterly 88 leagues ,into the latitude of 49 deg. 11”, and 
difference of longitude 40 deg. o5'. From thence againe if I 
failee by n 70 leagues, I ſhall bee in the latitude 49 de.s7', 
and have altered my longitude from Summers [lands to the 
eaſtward 45 deg. 22'. And thus being neare the parallel of 
the Lizard, I keepe inthe ſame parallel failing eaſt cill I come 
right off from it , which by this reckoning ſhould bee 317 
-leagues. And fo the whole diſtance from Summers 1ands to 
the Leen, eccopiing ro thee courlee houſe beabout 2o7o 

Kaguesz 


31%  Problemes of ſayling | 
leagues ; going over the banke of New-found land, Now'l 
fay,commuing into the latitude of 49 deg. 52', or thereabouts, 
though by my reckoning , well reRified by obſervations, I 
fiade my ſelfe to be {till ſhort of the Lizard about 317 leagues: 
yetI follow not the great circle any further,but that I may the 
n:ore certainely fa!l with the place intended, whether Sely or 
the Lizard, I keepe my ſelfe in that parallel. And the rather, 
becauſe the reckonings outward and homeward , of voyages 
made to this and other places in the weſt ndies , doe for the 
- moſt part diſagree much. W hich diſagreement ariſeth partl 
by the current ſetting homeward from thoſe parts ; but cheit= 
ly brcauſe thoſe reckonings are kept uppon the plaine or com- 
mon Sea-chart. Which Chart, except a man returne the ſame 
way home that he went out , is: commonly 1ubjeR to groſle 
Errrours. h 

And whereas I know, that the moſt part are wholly addi- 
Qed to the uſe of this Charts ſome allo deſpiſing all others,and 
may happily be offended,that I ſhould thus taxc it with groſle 
errors; | ſhall make ic appeare(partly in this preſent example) 
that I doe it not withour juſt cauſe. 

In failing from the Lizard to theſe Hands, and fo to other 
parts ofthe weſt Indies, men commonly runne farre to the 
fouthwards ,' as ſomerimes into the latirude of 3o degrees, 
ſometimcs more ſoutherly to get a wind;burt comming home= 
wards, their courſes are commonly more northerly, than the 
rumbe leading from thence home; bur in this example follow- 

ing,letus keepea meane, and tro make ſhort , ſuppoſe a man 
ſhould faile from the Lszard ſouthweſt neare 500 leagues, and 
then finde himſelfe in the latitude of 32 deg. 2o', and from 
thence weſt 782 leagucs ; till he finde himſelfe direAly ſouth 
from Summer land;, and about 2 leagues off. Then by this 
reckoning on the plaine Chart, Summers lands ſhould bee di- 
ſtant from the Lizard 1189 leagues ina ſtraight courſe. Now 
admitting this rckoning outward bound to be trucy and theſe 
Places to be thus ſcituated on the common Chart z let us ſup- 
pole thereckoning homewards to be alſo kept upon the ſarme 
Chart. And becauſe comming ho:ne men keepe to the nant 
war 


4 great Circle; | 
wards, let us ſuppoſe that hee ſteeres away » # halfe a point 
eaſterly 200 leagues ; then» e by e 100 leagues en ehalfe a poine 
northerly 165 leagues; © e halfe a poynt Eaſterly 88 leagues, 
e by » 317 leagues. Then by this reckoning upon the plaine 
Chart, he ſhouid bee ſhort of the Z:zard about 160 leagues, 
Whereas by a true reckoning he ſhould be as farre ſhore as the 
Lizard, And henceic is z that they which come from thence 
and other parts of the weſt Indies ( making no allowance) are 
at home before their reckoning ſometimes 200 leagues and 
more. Fora mans reckoning by the plaine Chart makes him 
ſhorterthan he ſhould be by a 160 leagues z ſometimes more, 
ſometimes lelle ; and the current may put him forwards 58 
or 60 leagues more , ſo that his Cuppe may bee aboue 200 
leagues before his reckoning. 
And thus much at preſene touching the three principall 
kindes of fayling. Which I hope 1 ſhall haye op-= 
portunity to handle more fully hereafter, 
with ſome other things of like ga» 
ture 3 aud to corre ſuch 
faults as may p radvens 
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Of the Declination of the Sunne aud fixed Starres, 


JI ous in the praiſe and application of the dofrine of 
ITriangles it is often requiſite that the Sunnes declination 
be knowne, I have thought good here to place foure Tables 
thereof: The firſt ſhewing the Sunns declinations for every, day 
of the 4 next Leape yeares, namely for the yeares 1632 z 1636, 
1640, 1644+ Theſecond,-forthe 4 firit after thole leape.yeares,, 
namely for 1633, 1637, 1644, 1645-., Th> third for the 4 le- 
cond yeares after thoſe Leap yeares,namely for the yeares 1634, . 
1638, 1642,1646. T he fourch for the 4 yeares that are the third, 
from thoſe Leape y carcs,: namely for. the yeares 1635, 1639, 
1643, 1647. And becauſe the obſervations of our Countrey- 
man 4r. Edward Wright are not ( asI take it ) inferiour to any 
other at this day extant being alſo confirmed by the obſerva- 
tions offTicho Brahe; therefore I have drawne theſe Tables . 
our of his, re&ifiyng them þy Proſthaphereſis for theſe nexc 
cnſuingtimes. ; | 
To thele | have added (cheifly for theuſe of Sea-men) rules 
for finding :he latitudes of places by ch? declination and meri- 
dian altitude of the Sunne or Srarres; and a table of the right 
 aſcentions and declinations of 24 principall fixed $-arres, cal- 
' culated according to their longitudes, and latitudes, ſet downe 
| by Ticho Brahe eAnno 1600, with allowance for their motion 
of longitude, or for the precellion of the equinoxes for ſome 
timeto come, I have alſo noted at what rimes of the_ ygare 
theſe Stafres will be upon the meridianat foure of the clocke 
iathe morning, ar twelue at night, and at ci-htin the evening, 
whereby you may readily ſee when they are in ſeaſon to bez 
obſerved for - finding the latitude; by which -alſo- you -may 
conieaure their other times of being upon the meridian. For 
theSrarre which inany day propoſed is upon the meridian at 
Favre of the clocke inthe morging, will about fifteene _ 
atter 
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after be otithe meridian atthree of the c!ockein the Horning 
and about 4 moneth after at two, &c, Wherein alſo Mariners 
uſc to helpe themſclues by their Compaſle, whereby they ſee —- 
when the Sunne or ſtarre is nearethe meridian, Such as deſire 
the exact time of a ſtarrs comming to the meridian for any 
day , may ſubltra&t the right-aſcenſion. of the Sunne for that 
day, from the right alcenlen of the'Starre, ( adding; thereto if * 
neede require twentie foure houres ) the remainer ſhewes how 
many howres it will be atter noone, before the Starre be ypon 
the.meridian. 

The Sunnes right aſcenſion for any. day may bee found by 
his declination for that day, by the refolution of a right an- 
gled ſphcricall triang)e, as of the triangle V'F © inthe gene» 
rall Scheame of the third chapter, page 19, ol ſpherica!ltrian- 

ics. 

« Touching the Starres neere the North-Pole , which in-our 
latitude doc never ſet , I haue noted alſo at what times of the © 
yeare they will be upon the meridian under the Pole , at feure 
of the-clocke in the morning, at twelue in the night, and art 
cight inthe evening ; ſo that againſt every one of thoſe Starres 
there are two lines of monthes and dayes ; the uppermoſt 
ſhewing the time of their comming tothe vpper part of the 
meridian aboue the Polez the nethermoſt, the time of thcir © - 
comming to the neither part of the meridian under the Pole. 

Thus you may ſee that the foremoſt Guard will be upon 
the meridian at foure of the clocke in the morning the-20,:0f 
February, and the 25. of Auguſt; namely vpon the meridian | 
abone the Pole the 20, of February, but vpon the meridian be- | 
neath the Pole the 25 of Auguſt, And che like is to be under | 
ſtood of the relt. 
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Table of the Sunnes declination tor the yeares, 

1632” age _ Tg Iz bs 
| Y Aa | |4#Xc, 

1 }{anuary YI F ebruary, | gay . Tt fn dif, 
oo, —n./dif | |deg.m. (dat. | deg .m.\dif. peg. det} nn 
day/ \deg m/dif ||dcg-m. LT [18,07)75 23,12 4 
I [21,53 154-242? 18,2215] [23,16] + 
3|\21,43 10 13,44, 18,3715 23,20] 4 
3| 21,33 10 —. ( [18,51/14] [23,23] 3 
4 [21,23 10||[ 3,03 19,9514 $3,275] 2| 
5 [24,12 41)[12,43'22 1919/14] [23,27] 7 
6 21,00|1Z $2,255 19,32|13 23,29 2 
7] [20,49|11| [12,0121 19,4513] [23,30] 1 
8 20,37 t2/1£0,40/51 V 19,58|ry 23,31] 1 
9| 20, 24/13 t8,0910% 20,1113! [33,31] © 
20 20,T1 3; 6) Lp X | 20 20,23 12 23,31 '© 
ow 19,58 [3 ig je we | 20,35/12, [23,31] © 
12\|19,45|13 [19,1422 yr 1 | 20,4712 23,30| 1 
T3/119,31 14, 9,5 255| | £453 24 | 20,58|11) [22,29] 1 
14||r9,16|15, | 9, 39/32 ned PH 21,9810, [23,27] 2/ 
25\|19,02|14j| 9,07 23!| 2» Ti 21,1911 23,25| 2 
a6 13,45 16 8,45|22 5,34) + 9 21,2910 23,23] 2 
17|;18,30|16|| $,22/23 gd | 21,38 9 23,20] 3 
18 18,15 I5 3,00|22 2g { pgs 9 23,17 3| 
OE —_— 793717 44 > 21,56 9 23,14] 3 
22; [17,4 3115 | 7514231 | 4:97] 2,05 g\ [23,0 4 
31||17,26/17)| 6451/23/| 439113] 22.15 8| [23,00 4 
22\\17.09/17 6,38|23 4453 22 G y1 ne 8; |23,01) 5 
133 16,52)t7 6,05/23 does 5 16.1477) 22,28) = 22,55| 6 
24, [16,34/18|| 554223 5,39). 6,31/17 [2/26 [22,49]. 6 
[116,16/ax]| 5.1923) | 6,0223| [1631/17 [22,35 7] [22,99] 6 
?5 (6,16/15|| Fo32 25 | 2,0! 23 5,48 17, [zz a2 7] 122,43 6| 
26\|r5,58/18|| 455524) | 6,25[23, [15,48 17, [22,4 6 
| \t5,58/1 ihe $123, [17,05 17 22,48) 6] [22,37 
27.\15,40|18|| 4432 23} | 654 22||[r5.2116 [12 $3] 5| [22330] 7 
[.3 4,08 34 | 7,19|** [r7,21, P'Y bnjng | | 
,[15,21|19 Z3 r7 37! [22,59] 6, [22,23] 7 
29 \t$.02 19] | 3,451|%3 733), : 't5 Ld 22,15] 8 

30 $3 9 _ 7.55 | 17,52 23 04.5 3 
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| 1632 1636 1640 1644___ 
| Jnly, ||: Auguſt. Septems, Ottober. Novemb | [Decemb. 
he nia nd] cpu omar 0p 
a1[22,07] 5 r5,12/18} 423/23 07,17|23 17,41] 26 [23,09] 4 
alſzt,59] 8 14,53]15 | 4,00|a3 97,4923 17,5817] [23,74] '5 
3}j>1,59] 9] [14,35/1*] | 3,37]23] [08,02/22||18, 14/16 [23,18 4 
4 [21,41] 9} [14,16/19 | 3,132.4 o8,25/23| [18,30 16 23,20] 3 
5 21,3110 13.5719 2,50j23 08,47|33 18,45/1'5 23,24) 3] 
'6 21,22/99] [13,38|19 2,27|2 3 09, 091]22| [19,00 T 23,27, 3 
7 [21,12 10 [13,19 I9] | 2,04'23 09,31 232 I9,I5 t5 23,29 2 
8] [23,04/11] [13,00|19 I, 4024 09,5 3/52] [19,2 9/14; [23,30] 1 
-9 20,50/11 (12,49 zO I,l7]z; t0,15/33 19,43/74 23,31] 1 
= OcaY = [2222 0,53 24] 10,32122) 19,5714 23331 _- 
11 20,27, 13 ener 2 ,30|2 3 T0,58jat 29, 10/13 23,31 O 
I2 20,0513 21,40(20 2 ,06|24] [11,20/22} [20,23|T3| [23,31] © 
x3] [20,0312 __— D,x7/23] [5 8,41/*7| |20,35/12\ [23,30/ 1 
14] [19,5112 ing $,41]24 12,02|*1| |20,47|12| [23,29] I 
t5|119,4813 Pages 1,04 23] [1223/21] [20,59|12] [23,27, 2 
16| 19,24 14 [20,19130 1228 24 12,4421 ZI,1011|\23,25| 2 
17 19,11 13 09,56|1 1,51 23] 13,0420] [21,21/11||\23,22) 3 
18| [48,5774 09,34 "2 | 2,15 24] [1324/29] [21,31/19\ [23,29] 3 
r9] [18,43/14| 09,13 ” 2,3 124 13,4429] [21,4110 [23 x5] 4 
20\[18,28 15] [081/22] | 0 42h [1404/22) [ar51]20) [23,19] 4 
'ſz1| [18,1315 08, zo"! 3,253.23) 14,2319 22,91|10| (23,06 5 
mu 17,5855 08,08 4 3,49 24 14,43 20! [22,10 9. 23,01 b] 
23! [1743/15] 07,45 "| | 4,12 23] 15,02"? 22,18| 8\\22,56] 5 
24 [17,2719] [075247 | 4.36 24] [15,21 . 22,26] 8||22,50| 6 
25/[£7,01)02) 07,014 | 4.5923] [15,39|12| [22,34] 8|[22,43|_7 
26 16,55}"2) 06, 39|** 5,22 23 15,58 18, 22,4U] 7//23,36] 7 
27, 16,38 TT 06,17 on $,4523 16,46 13, 22,45, 7 22,29 7 
28| [16,2117 [05,54 23 6,08 23 16,34/13 22,54] 7 [22,31 8 
2g [16,04/17, 05,3153) | 5.3123) 116, 511"7] (23»09] 5 [22,13] 8 
30 [15,4717 |95599]22]| 6,54 23] |17,08'27 _ 5\[22,04\_2 
$1115.29 And £: | [17,25/47 _— 20,55 J 
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15 [18-5015 828/22 2.28/24 24,02h19 21926 20 23,21 3 
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16 [19.35 8.05/23 235 14, 21 'To| [23,18 3 
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S 1633 1637- | 1641 1645 
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tales for ſina Je FATEENAE OF TO arren, Tra 
altitude of the Sunne or Starrs,and by the table of their dr 
clinations before going, 
Cas 81. If the Sunneor Starre be onthe meridian to the ſonth 
wards and hae ſouth declination: 


Adde the Surnes declination to his meridian altitude,and ta- 
King that totall from go degrees, the remainer is the latitude or 
the poles elevation northeriy. | 

Asadmir upon the to of !anuary,1632l finde by the forego= 


ing tables, The Sunnes declination ſoutherly.  20degnn” 
The Sunn"es meridian a/titude by obſeruation 17 44 
The ſumme or totall is 7. 59 
Which ſubſtrated from 89 60 
There remaines the latitudenortherly 52 Oz 


But when you have added the Sunnes declination,to his meri> 
dian altitudeyif the ro:all exceed go deg:ſubſtract from it go de- 
gr. and the remainer is your latitudetothe ſouthwards. 

As admit the Sunnes declination to be ſoutherly 20de g.11* 


The meridian alcit..-de by obſervation 79 35 - 
The ſumme or totall is | 9o 45 
From which ſubſtraing - 90 o0 


There remaines the latitude ſoutherly 00 46 
Cas Ew If the Sunne or flarre be on the meridian 10 the ſonth- 
wards, and haue north declination, : 
cubſtraRt the Sunnes declination from his merid-an altitude,and 
that which remaines ſubſtraRt from go deg:then that which re- 
maines, 15 your latirude or eleyation northerly. . 
Asadmit uponthe 20 of Aprill 1632, I finde: 


The Sunes declination northerly I5d.gr. 03 
The meridian altitude by obſervation 64 2s 
The remainer, ſubſtra Ring the declination is 49 22. 
Which fubſtraGted frgm - $8 60. 
T here remaines the latitudz northerly 40 - '38, 


CaS = 3. If the Sanne or Starrebe on the meridian to the north- 
wards ,and haus north declination: 

Addethe Sunnes declination to his meridianalticude, that to» - 
tall take from 90 deg:and the remainer is your latitude ſouthers - 
ly or the elevation of the ſouth pole. ., © 
&3 b But : 


x 4 4 I 
13 SAT T £C 4 . 


But When you have added the Sunnes declination to his meri2 
dian altitude,if it exceed 90 deg:ſubſtract from it go deg:and the 
remainder is your latitude northerly. 
CAS E 4 If the Sunne bee to the nofthwards at noone, and have 
ſouth declination: 
Subſtra& the Sunnes declination from his meridian altitude, and 
that which remaines ſubſtra& from 90 deg:then that which re- 
maines is your latitude ſoutherly. 0 
Theſe rules might have beene ſerdowne divers other wayes, 
+but let this ſuffice. And what is here ſaid of the Sunne, is alto to 
be underſtood of the ſtarres being upon the meridian. 
s. If you chance to obſerue when the ſunne hath no declination, 

SubſtraR his meridian altitude from go deg:and the remainder 
1s your latitude. 

G, If you chance to obſerve when the Sunne or Starreis inthe Zee 

nith that is go deg: aboue the Horizon: 

Looke in the table of the declination of the Sunne, or of that 
Starre, and the ſame is your latitude. 

7. If the Sunne come to the meridian beneath the Pole: 

If you be withinthe Artickeor Antarticke circle,and obſerve * 

the Sunne upon the meridian under the pole, ſubſtract the Sunnes 
declination from go deg: the remainder is the Sunnes diſtance 
from the pole, which diſtance added to his meridian altitude,the 
ſlumme or totall is your latitude or poles elevation. 
Andthelike isto be underſtood of the ſtarres ; which cauſe, 
touching thoſe ſtarres that are neare the pole, we have expreſſed 
in the foregoing table the complements of their declinatios,that 
is, their diſtance from the north pole. 

Therefore if you obſerveany of theſe ſtarresupon the meridian 
beneath the pole : adde to its meridian altitude found by obſer- 
vation,his diſtance from the polezthe totall is the elevation of 
the north pole,or your latitude noxtherly. 

If you obſerve any of theſe ſtarres upon the meridian aboue the 
pole,then from the meridian altitude of that ſtarre ſubſiraRt his 
ſtance frem the pole, the remainder is the hight of the-north 
'pole. Or out of the flarres diſtance from the pole, ſubſtrat his 
meridian altitude, the rewainer is your latitude A | 
mY 


An Advertiſement to the Reader, 
: " Wy 
N handling the Doitrine of Triangles, I have not ſet downe all 
that I might , but this I have chiefly endeavored according to my 
ſlender abillity, nam:ly to found it upon ſuch Axi»m2s as might bee 
few in number, eaſie for memory, ready in prattyſe , and conſonant 
ro the nature of Logarithmes : yet ſo as they might alſo dirett the 
eperations by natarall ſines, tangents and ſecants, and likewiſe by 
mnitruments, In the demanſtration of theſe Axiomes, I have labou- 
red tobebriefe and perſbicuons, In dedacing the caſes from them, 1 
have opened the metho2 how it is done, an4 of all the mo $:1- 
cident in every caſe, whereby the Reader may caceive the like in any 
triangle propoſed. The examples I have ſet downe in (uch ſort as 


might beſt manefeſt the operation, and bee a moit ready way of pra- 


tte, The application I have partly ſhewed in hanalin the caſes, 
but farther in a ſubjet wherein all the problemes of plaine and 
[phericall triangles may aptly, ordinarily,and to good purpoſe bee u= 
ſed. The Tables Thave ſo ordered, as I thought might be mo#t eaſie 
and readie for ordinary uſe, according to the method I have uſcd+ 
any varieties that might have beene ſhewed, I have purpoſely o- 
mitted,that I might not ſceme tedious. eAs Thave ſhewed from one 


ground how to reſolve all the caſes and queſtions of a plaine right an= 


led triangle as hath beene uſuall before. Whereas for the fifth caſe 
where thebaſs and perpendicular are given ; to finde the hypothenu- 
fall : M. Briggs hath ſhewed a more peculiar way, in his Arithme- 
tica Logarithmica chap. 19. Ss likewiſe I have ſhewed the reſoluti- 
0x of the twelfth caſe, (where three ſides of an oblique triangle are 

zven : to finde an angle) by an Axiome briefe, eaſie, and the ſame 
#1 effect that hath beene long uſed for that purpoſe:whereas it might 
have beene done, and that peradventnre a little morg ſpeedily by ſuch 
4 way as may be "ahead from AM. Briggs his Arithmetica Loga- 
rithmica, chap.18. But then 1 conceived the rule would not have 
beene (0 applyable to inſtrumentall operations, which I intended 
breifely to touch, if other occaſions had not hindred, Tet fince wn- 
derſtanding it would have been acceptable to diverſe, and being ve- 
'] apt for the Arithmeticall works, I have thought good here to 
placeit, 1 E4 


Ar 
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Anadvertiſment to the readey; 


Cr. Briggs hath ſhewed Chap 18, feR. 3 and 5 having the 
three ſides of a triangle how to finde the ſemidiameter of the 
inſcribed circle, and any of the angles thus or to this fe. 

SubſtraR the three ſides ſeverally from halfe the perimeter 
ard note the remayners then firſt, 

B, As halfe the Perimeter 
C. to one of the remainers 
DF. ſo is reangle of the other two 
GG. to the ſquare of the ſemidiameter of the inſcribed 
circle, 
ſecondly 
C* As one of the forefaid remainers 
G. tothe ſemidiameter of the inſcribed circle 
R.ſois Radius. 
A. to the tangent of halfe the angle oppoſite to that rc- 
mayner. theſe he hath there demonſtrared 

By the firſt of theſe it is euident, that As Þ to {lo is D'F 
to G G, and multiplying the firſt and ſecond by the fccond, As 
= roC(;loisDFroGE Andalternately AS B{to DF, fo is 

to G Go : . 

Againe by theſecond, As C to G; ſo Rto A, and ſquaring 
them As CC to FG310 isRRtoeAA: But as CC to GG; fo is 
BCto DF as before wasproved,therefore As BC to DF; fois 
RRto AA, | 

that is, 

BC. As the refangle of halfe the perimeter in one of the 

forefaid remaynersz 

DF, is to the reQang'e of the other two remayners; 

» RR, fois the ſquare of Radius, 
 AA,to the ſquare of the tangent of halfe the angle oppo- 
ſite to that firſt remayner, 
Thus being limited, that I cannot conveniently in thig 
place demonſtrate by words at large,this Algebraicall de- 
duQion and demonſtration may ſuffice, which tothe lear- 
ned in that kind will not be obſcure: Hence then. 
The three ſides of a plaine triangle being grvenz we may find 


any of the angles, 
Sub- 


| An advertiſement tothe Reader, 
Subſtrate three ſides ſeverally from halfe the perimeter; 


noting the remainers.T hen to the complements arithmcricall 
of halte the perimeter, and of the remainer oppoſite to the an- 
gle required; Add the logarithmes of the other. two rewayners 
halfe thc ſumme of thelc foure is the tangent of halfe the angſe 
-oppolite to that firſt remayner, | 


As let ADE bethe trian- D 


gle whoſethree ſides are gi- 
VEN. 
AE. 189) And let _ ; 
AD. 1565 b: required RF OY) 
ED. 075) the pie at D % h _ 
The perimeter 420 
halfc the perimeter 210 ”. ar, 7 ,6777%09 


. . CAE 189 remaines 21-c0o.a7, 8,6777807 
from ih OeD 156 rem- 54 logar 17323937 
lubltra& ED 075 rem. a 35 logar. 3.1 303337 
d. 20,21 $2888 
5 2—05' bo f "D. a 10,1091444 

which doubled-is 10415 the angle at D required. 
| Note that the fide oppoſite to the angle required, which is 
here AE. 18g bei ſublirated from halfe the perimeter 210, 
the remainer 21 4: which we have before called the remai- 

nereppolte to the angle required. 
2 Example. Letthere be required che angle at ZE. 

Halfe the perimeter 210 Co, « 7,6777807 


| :Ar: $,267606 
from whichd4e + han rr ——_—_ 


brat AE 1$9 rem. 21 logar. 1,3222193 


ED o75 rem. I35 logars 2,1303337 
d 19, 3979408 
26—34 tz® g,69897c0 

Which doubledis 53 o8theanglear © required. 

Now whercas ! have here &c« 

Now wheras [ have here, in ſundry places of this b ooke cited 
AL Þriggs bis Arithmetica Logarithmica, (leſt I may ſceme to 
abuſe the Reader ) you are ro underſtand not the books pur forth 

on abouy 


F 


An adwverti [ment to the Reaaer. 


about.a moneth ſince in E ngliſh, as a tranſlation of his; and with 
the ſame title; being nothing like his, nor worthy his name ; but 
the booke which himſelfe pat forth with this title in Latine , bee 

517 printed at London, Anno 1624, And here I hane inſt occaſion. 
to blame th: ill dealings of theſe men, net onely towards my ſelfe, 

as have before noted inthe Preface to the Reader, but likewiſe 

rowards Mr. Briggs, both in the matter befve mentioned, and 

1nprintenga ſecond Edition cf his Arithmetica Logarithmica 

in Latine, whileſt he lived, againſt his minde and liking; and. 
brought them over to (ell, when the firſt were wuſolde;(0 Fara 
ting thoſe additions which Mr. Briggs intended in his ſecou1 

Eaton, and moreover leaving out ſome things, that werein the 
ft Edition, of Feciall moment, A prattiſe of very ill conſe- 
quence, and tending to the great diſgouragement of [, uch as take - 
pames in this kind, XS 


Prrours in printing cortet thus. 
Inthe firft} {ooks. ; 
Poge te Hine3 5, forB HK, read BK Hip.z, 13,c KFrCE E.py,l rr, 
\and36,146,r256, pg,1 :6,1079,r, 7, 1979, &c,pil,lgs ©, 176 
r—0,176,pz2,14.132, r83:.p 25,13, torhe angie, rto the ſecant of - 
the angle p 35,1 17, byporbenaſall, r perpendicular, p 3 5,12 5,BD,7AD. 
In the ſecond beokt, 
P 12,115, 71d,r70d.prs,1 10, fide, rfine,P 25,111t,of the, r or the.p, 
32,1 15,zeduced, rdeduccd. p 38,1 14, tothe north, r from the north. P 41, 
16,6PB,rscD B.p 41 17,7 DP, rt OB,p4tl rs, DBE, r BDE. p42 11,9 
this,r in the-p42 Iz, of the, rin the p 43119, ffa,r firſt, p64 | 14,7. berevntey 
hereunto pq7 117, AK z5,r@B x5,p47 lit, wEgrtct peglingtc Are 
A p46 18, 1394 35'r830d, 35/-proli8,ch.e AS,rthatis AS-p69 14, 
fromD,r om noonD, p 79 | 23,0 HT tHL, 


TEN 


CHILIADES 


THE LOGARITHMES. 
OF ABSOLVTE NVMBERS 


from a unite t0-100 00! 
Mat ” &> 


y 


TAS r. 


ev i 7 
Nu. Logarith. Nao. Logarith.| Nu. Logan th, [Nu.;Logarih, = 
0,0000000| 36/1,5563025|| 71t,851255 | 1@6/2,025 30, 
1,0,0000000 30", 5820170 gal \8573325 107/2,0293838 
TS {py 97836 7;/1,8633228 105[2,9334237 
- hy Lou : I — 74 1, 8692317 $0912,0 374265 
42 > - 39 Ls Ty|i,S750012) 1 10]2,0413927 
| - hs _—_— I 6127838 w_ 1,88081 36; I 112,045 3230 
607781518 _ ,6232493]| 77 1,886490 1 I1212,0492180 
[Us w_gegee pn Res > 7Y 1,8920946, 1 13/2,0530784 
80,99430900 43] 16434527 -g\1; I \8976 271 114 2,0569048| 
TY. yes ah [16533525 vo 1, 9030900 115, 2, 0606978 
pt _ 1,6627 78|| $11! 1, 9084850! 116 2,0644580 
* 21/1,0413927 <0. p ——_ $2/19138438| 1172,0681858 
4 9 A "7 I, adore | $3/1,9190781 118/2,0718820 
% HW 4 [, '6 4 Yy t,9242793| 119/?,0755469 
14 ay © 4 6am 85129294189) 120[2 9791812 
NO Tn ren _ $611,9344984| 122 2,03278 54 
16/1,2041200 Fl ee. - $444. 122/2,0865508 
17,1,2304489 5 $8/1,9444827 123240899051 
18[1,7552725 Lee> 4 = Hye 124/t,0934217 
19|1,2787536, 54 1,7403627| oolt19542425]| 125 2 \0959100 
— nn 55 $188c ono 5632878 2126: 2,1003705 
a1(1,3222193]} $61,7481 - W— 4 127 2,1038037 
3748|| 92/1.9637878| 127 
22/1,3424227| 57 Wl}: 280|| 9311,968282 1248's 1072009 
23| 1,3617278 ae =” L—_ 129 /5.03052hy 
24 1,3802112 6017781511] —95[129777336||_ I30 2,1139433 
tn 8| 1,9822712| 131 2,1172713 
6/1,4149733| 611 ,7853298| 96/1, 
= 14313637 6211979323917] 97 1,9867717 + ve 
| 1,9912261 | 
RE ne coor rm 
—_ _ 6511,8129133] 100)8, c000000| 135/2,1303337 
Nu yt L Dm | * . 
ry 2,0043214\| 135/2,1335339 
3114913617 = je a95439] —_ —_ 137 2.1367205 
+> 44 | Z ,$3 25089! 103 2,0128372 138 ae 
: 3 139|2,14? 
18521478 6911 \$388491 1049176333 03 
- t:5440680]| 70/1, 420990 1052, 0211893 -. 2,1461280) 


141 


Curtias r. 


Nu.]Logarich.[Nu | 
| 141 


21492191] 
142|2,152288 31 
143|2z155 3360 
144|\2,1583625 


'Nu. 
1 22176|2, 


145|2,1613680 


_ 150,2,1760912 


155/2,1903317 


_ 160 2; 52041 200 200 


163/232121896 
164232148438 
165|2,41 


146 251643528 


147|2,1673173 
148|2,1702617 


149/2,173 1852 
Ig12,1789769 
152|2,1818436, 
I53|2,1846914 
I54 2,1875207 


156/2,1931246 
157,2, 1958996 
I58|2,1936571 
I59/2,2013971 


"1261/2 2068258 
162/2,2095150 


$39 


Logarith. 
2,2455126 
2,2479732 
17$| 2, 2504200 
179 2,2528530 
180]2,2552735 
181 

182 
183 
134 
I85 


177 


 190{2, 2787536 


187 2,2718416 
188|2,2741578 
189|2,2764618 


2,2576786| 
2,2600714| 
2,2624511| 
2,2648178| 
2,2671717| 
186|2,26951 29] 


'Nu.|Logarith. 


| 


221 


211 
212 
21} 
Z14 
zls 
216 
217 


1, 3242824 
2,3263358 

2,3283796 
2,3304138 


2,3344537] 
2,3364597 
218|2,3 384565 
21912,3494441 
220,2,3424226 


2,3324384|| 25: 


2,3509351 
2,3926969 
253944517 
2, 3901993 
2,3979400 
2,39967 37 
2, 4914005 
2,4031205 
2,4048337 
2,4965402 


2,3443923 
222/2,34635 30| 
223'2, 3433048 
224 2,3502480 
22513, 3 3521825 


2,2810337 
192|2,2833012 
193|2,2855573 
194,2,2878017 
195 2 $,2900346 
196 2 2922561 
1992 ,2 944662 
198/2,2966652 
199.2 ,2988531 
200 2,30103C0 


191 


166,2,2201081 
I67|2,2227164 


'| 203 


| 506 
|. 207 
|. »_ 


.\ 2ZIO 


201j2,303 3 1960 
202 233053 F13 
2,3074960 
204|2,3096301 
205 


1236 
2371233747483|| 


[2231 17538 
2, 3138672 
2,3159703 
2,3180633 
| 200-3201483 


2,3222193 


226 ,2,3541084 
227/2.3 560258 
228/233579348$, 
229 
—_— 
231 
233 


3,30173276 
2,36361 20] 
2, 3654880, 
233 2,3673559 
2341223692158 
235 2,3710678 


2,3729120 


2,3765770 
2,3783979 
2, 3802112 

2,392017c 170 

2,3838153 
2,3856063 


238 
239 
240 
241 
242 
243 
2 

+ 2, 3891661 


—=-* ET 


2,3598355|| 


wont 


2,4032399 
2,4099331 
2,4116197 
259|2,4132997 
2,4149733 


2,4166405 
2,4183013 
2,4199557 


266\2 4248816 
12, 4265112 

2,4281348 
269|2,4297523 
214313637 
2,4329693 

2,4345689 
8g .dotmnt 
274/2,4377505 
_ 27512:4393327 
276|2,4409091 
277 13 ,4424747 
2782, 444<448 
279,2,4456042 
280 2,4471580 


Logarith,| 


2,4216039). 
2,4232459| + 


| 


a8 . 


| 


HILTAS T, 


23212 
283 
284 
333 
286 
287 
538 
289 
290 


2,4533183 


14487057 
2,4502491 
2,45 17984 


1:4543445 
2,4563 660 
2,45783819 


2,4593925 
2,45608978 
2,4633900 


291 
292 
293 
294 
295 


512,4771212, 


2,4538530 


2,4653828 
2,4668676 
2,4633473 
2,4598220 
2,4712917 
2,4727564 

2,4742162 
2,475651 2 


2, 2,478566s5' 

PE__ 
481 

2 340736 

2,4 842998. 


| 2,4899585| 


2,4857214 
2,4371384 
2,48855 07| 


2.4913617 


2,4027604 
2,4941546 


2,4955443 
2,496929 
31 (2,4983105)] 3 


345 


T- 
31712 
318 
319 
320 
321 


12,5185139 


235250448 


FIT 
zFOICF93 
2,5024271 
2,5037907 
2,5051 [500 
2,5065050, 
2,507855 9, 
2,5092037F 
2,5105450 
2,5118333 


2,5132176 


| 3ona 
3S2 
353 
354 
355 
356 
357 
358 
359 
_360 
361 
362 


nya + 
2,5158738 
2,$171959 


2,5198280 
2,5211381 
2, 5224442 
2,5237404 


363 
30412 
365 


= 


£,5477747 
2,5490033 
2,5502283 
2,5514500 
2,5526682 
2,55 38830 
2,5550944 
2,556 3025 
2,5575072 
2,55 87086 


2,5465426] 


2, 5599066 
2,5611014 
2, 5622929 


T7 55865873 
387] 2,5877140 
38812,5888317 
389|2,5899496 
390[2,5910646 
391|2,5921767 
392|2,59328641 
393 12,594392F 
394 
395 
396 
397 
398 


39 


400 


9 


2,5954962 
2,5965971 
2 $976952 
2,5987905 
2, 5998831 
2,6009729 
2,6020600 


366 


367 
368 


_379 


2,5263393 
2,527629 


339 
349 
341 
342 
343 
344 


2,5289167 
2,5301997 
2,5 314789 
245327544 
2,5340261 
2,5352941 
2,5 365584 
2,5378191 


371 
372 
373 
374 
375 
376 
377 
378 


379 
380 


346 
347 
349 


2,5390761 
2,5403295 
2,5415792 
2,5428254 


349] 
5o 


2,5440680 


31 
382 
383 
384 


3692, 


2,5634810 
2,5646661 
2,56; 8478 
5670263 
= 


2,5693739 
2,5705429 
2,57 17088 
2,5728716 


2,5740313 


2,5751878 
2, 5763413 
2, 5774918 
2,5786392 
2,5797835 
3, 5809250 
2,582063 

2.583 1988 
2,5843312 


335 


2,5 854607 


401 


40 


403 
404 
495 
406 
407) 


2 


2,6031444| 
2,6042260 
2,6053050| 
2,6063813 
2,6074550 


408 


409|2,6117233 
410/2,6127838 


411 2,6138418 


41 
41 


414 
41: 
416 
41 


41 
41 


» j 


3 
5 


2,6085260 


2,6095 944 
2,6106602 


26148972} * 
2,615 9500! 
2,6170003 
2,6180481 


7 


8 


2,6190933 
2,6201360 
2621176 

cdten 


a 


22 


421 


— 
—— _ 


CYHLTTIAY Þe 


2,6242821 
2,6253124 
2,6263403 


456 
457 
458 


2 6273658, 


2,6314435 


2,6283889 46 
5|2 6294096! 
2 6304279 462/2,66464295 


26324573 
2 63 34684] 


2 6532125 
2,6541765; 


2.6364773| 
2 63 $4837] 


459 


461 


8|. 453 
464 


456 
467 


2,6364879 
2,6374897 
2,65384392 


455/ 


468 
459 
| « {A 


2,6 394865 
2,6404814 
2,6414741 
2,6424645 
2:6434527 
2,6444396 
2.6154223 
2,6464037 
2,6473830 
2,6433600 
2, 6493 348, 
2,6503175 
2,6512780 


2,6522463|! 


471 
472 
473 
474 
475 


476 


2,658964* 

2.6599162 
2 660%5 5 
2,6618127 
2 6627578 
6637009 


2,6655810 
2,6665180 
2 16674529 
2,6683859 
2.6693169 
2,6702458 
2,671 1728 
2,6720978 
2,6730209 
2,6739420 
2,6748511 
2,6757783 
2,6766936 
2,6776069 
2,6785184 
2,6794279 
2,6803355 
2,6812412 


452 


—— 
. 
—C———————————————————— — 0 


2 25551384] 4 
45 3[2,6560982. 
542 6570558 


———— 


483. 


2,6821451 
2,6830470 
2,6839471 
2,6384845 3 
26857417 
2,6866363 


487 2,6875289 


2,6884198 
2,6893088 
2 ,6901961| 


510 


4 
| 45512,6580114/| 490, 


Ni[L [Logarith, |[Nu.|Logarith. [Nu.|Logarith. |Nu. |Logarich] 


491 2,6910$15 
492, 2,6919651 
493.2, 6928469 
494'2,6937269 
495|2 6946052 
496|2, 6954817 
4972.6963564 
499 3, 6972393 
4992,6981005 
5002, 6989700 


501/2 6998377 
502 2,7007037 
503/2,701 5680 
50.4 2,7024305' 
55 '2 7032914 
506 2,704150;, 
5972, 27050079 
$98 2,7058637 
509 (2,7067178, 
237075702; 
511[2,7084209 
$12/2,7092699 
513|2,7101174 
5142,7109631 
$15 /2,7118072 
5 16/2,71 26497 
517/2,713490$S 
513/2,7143297 
$219/2,7151673 
$20/2.716003 3 


— 


$49,237 323937 


546 2,7371926 


527,2,7218106 
528|2,7226339 
529 
F3 


Fg rbieh 


2,7 234557 
27 242759 
531|2,7250945 
$33/2,7259116 
$3312.7267272 
2,7275412 


$3 2,72383538$' 


2,7291648 
2,7299743 
538/2,7307823 
$39(2,7 315888 


2 
5$41|2,7331973 
$42/2.73 39993 
543227347998 
544 2,735 5989 
545 2,7363965 


547 2,7379873 
548/2,7387805 
549, 247395723 
550 2,7493627 
FS1 2,7411516 
552, 2,7419391 
$53; [2,7427251 
554, 2,7435098 
555|2,7442930 


521/2,7168z77 
522|2,7176705 
$232,7185017 
$24/2,7193313 
$25 2,7301593 


—_ 
C——  —_—_— 


556/2,745 0748, 
$57. [2,7458552 
558 2,7456342 
$59/2,7474118|. 
| 56012,7481880 


56x 


Culllias 1. 


—_ 


— _ — — — ——— - 


t1,7439528 
£,7497363, 
,7505084 
,7512791) 
2,75204834 
2,7525 194, 
7 $,7535930 

2,7543433 
2 75Fl 123 
$7? 7558748, 
2,7566361 


2,7531546, 


$7512,7596678, 
$76, 12,7604225 
577 
'$78 
579 
580 
581 
582 
583 
534 
_555 
586 
587 
538 
539 
$90 
591 
$92 
$93 
$94 
595 


2,7619278 
2,7626785 


2,764k761 
2,7949230 
2,7 £59685 


2,7671558 


2,7701153 
2,7]98520 
2,7715875 
2,7723217 


* 177 37364 


Logarich. 


2,757 3960, 


2,75891 19 
2,761 1758 


2,7634180| 


2,7664128, 


2,7673976|| 
2,7686381| 
2,7693773| 


2,773 947) 


__ 
596 
597 
598 
599, 


'601 
-GoOZ' 


604 
GO 


61615 530 
61 


618 
619 


Logarith- 


G002,7781512 
653/2 


606/2, 


2,7869412 


2,7752462 
2,7759743 
2,7 76701 2 
2,7774268 


2,7788745 
2,7795965 
7803173 
2,781036g 
2,7817554 
7824726 
2,783 1887 
2,7839036 
2,7846173 
2,785 3295 


2,7867514 
227274603 

2,7881634 

2,7888751 
2,7895807 
2,7902Co1 
2,7909885 
2 7916906 


2,7923917] 6 


Nu. 


[27939920] 


Q 
to 
2 ds 
4 
S 
= 
+ 
& 
©O 
Oo 


'2,7937904 


2,7965743 


2,7972675 
2,7979596 
2,7986506 


661 2, $202014 


2.7993405 


63112 8000293. 
632/2,8007171 


633 2,8014937' 


634/2 8020892 


635]2,8027737 | © 


63612,8034571, 
637|2,8041394 
638|2, 8048267 
63912 ;8055008| 
649]2, 8061800, 
641 28068580) 
642|2,8075350, 
64.3|2,*0821t0 
6442 8088859 
64512,8095597 
6462 8102325 
647|2,8109043 


Logarich., Nu, 


648|2,8115750 


649|2,8122447 
63012 ,$129133 


G51 2,8135810 6 


65212,8142476 
653/2,38149132 
6 5412,8155777 
655[2 2,8162413 
656 2,3169038 
657|2,8175654 
658|2,8182259 
659|2,3188854 
660[2 43195439 


662 28208580 


'Logarith, 
666|2,323474+ 
667/2,8241258 
668 2,8247765 
665\2,8254261 
2 :,8260748 
2 2.32672 25 
2,8273693 
2 8280151 
2, 8286599 
2,8293038 
2,8299467 
2,8305887 
2,8212297 
2,83 48698 
2,8326089 


2,8331471 
2,8337844 
2,8 344207 
2,8350561 
2,383 56906 
2,8363241 
2,8369567 


þ 


2,8375884 
2,3382192 
2,8388491 
28394780 
2,38401061 


2,840733 


28419848 
' 696\2, 8426092 
697/2 2,8432328 


663|2,$215135 
664 23221681 
665'2, 8228216, 


698|2,8438554 


2 29733 


69912,8444772 


2,7745169 


A a 


700'2;8450980! 


NP — —  —  ——— 
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Nu.'Logarith.| 
9501]2,845 7180 


| 70312, $469F5 3 


41 731 


73 
73 


702|2,8463 371 


2,3475726 
2,8481891 
2,8488047 
2,8494194 
2,8500332 
2, 8506462 
2, 8512583 
2, 8518696 
2,8524800 
2,8530895 


704 
i bed] 


2, 8543060 


2,8561244 


2, 8536932 


2,8549130 
2,3555191 


Na. 
736 
737 
738 


739 
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741 


743 


| 


2,8668778 
2,8674675 
2, 86805 64 
2,85 86444 
2,8692317 
2,865818z 


2,8709888 


743 k $704039 


744/2.8715729 


145 
746 


748 
749 


759, 
751 


7 20 
731 
7212 
723 
7 "4, 
725 


2,8573325 
23579353 
2,2585372 
2,8591383 
2,38597386 
2,8603 380 


2, 8567289 


2,872 1563 
2,3727388 


747 2,87 33206 


2,8739016 
2,8744818 
2,8750613 
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Logarith. 


Nu. 


771 
772 
LE] 
774 


_T75 
776, 


778 


2,8756399 


757 28790959 
75 82, 8796692 


759 
760 


7236/2, 8609366 


727 2,8615344 
728/2,8621314 
729 2,8627275 
730/2,8633228 
2,8639174 
2,3645111 
2,865 1040 
2,8656960 


73z 
733 


| 


5.2,$662873| 


769|2,885 9263 


68 
i 


2,8802418 
2,38081 36 


86490 


790|,8976271 


— 7 


777] 


[228948696 


7942,8998205 
_ 795[2,9003671 


2,8870544 
2,8876173 
2,8881795 
2,8887410 
2,8893017 


806 
807 
808 
809 
810 
$11 


2,8898617 
2,8904210 
2, 8509796 
2,891537 


0/2, 892094 


2,8926510 
2,8932067 
2,8937618 
2,8943461 


2, 8554225 
2,895 9747 
2, 8965262 
2,8970770 


2, 8981765 
2, 8987252 
2,8992732 


$12 
813 
814 
815 
816 
817 
818 
$19 
$820 


———_ 


821 
8:2 
$23 


[Logarith| 
2,9063350 
2, 9068735 
2,9074114 
2, 907948) 
_— x 
2,9090208 
2,9095560 
2,9100905 
2,9106344 
2,9111576 
2, 09116901 
2,912227 

2,9127533 
2,9132839 
2,9158158 
2,9143431 
299148718 
2,915 3998 


824 
B25 
836 
827 


338 


329 
830 


2,9009131 
2,9014583 
2,90 20029 
2,9025468 


2, 9030900 
2,9036325 
2,9041744 
2,9047I55 


8 


cn 


| 805 2,905795 


831 
832 
833 
$34 
B35 
836 
837 


2,9159273 
2,9164539 
2,9169800 
2,9175055 
2,9180303 
2,91 85545 
2,9190781 
2,9196010 
2,9201233 
2,9206450 
2,9211660 
2, 9216865 
2,9222063 
2,9227254 


838 
839 


2,923 2440] 


2,92 37620 


84 y 


2,9242793 | 


844 


- 


© » b IQ. © Wee err nn 


oÞ 
= 


——_ © 

Nu.'Logarith 
$41/2,9247999, 
$42 
$43 2,9258 276 
$44'2,9263424| $79,2,943988 


i 


g_—uee—— 


\ 852 2,9394395| 


855 2,93 19661 


u1Lltas 


$76/,9435041|| 911 
$77,3,9429996|| 912 
$78.2,9434945|| 913 


2,9253121 


$46 2,9 27 1704) 
$47|2,9278534) | 
$48'2,9233955, 883 2, 9459607 
$49 2,9259077 
850|2 9294189) 225 
851 2, 9299295 


pal 


$5312,9309490 
354 293 14579 $89 2,9489015, 
890 29493909, 


— 


91 2,9498777, 
892 2,9503645| 
893 2,9598514 


$5612 9344738 
857 2, 9329808 
-858|2,9334873 
$5912,9339932| 994, 
$60]1,9344984] $95 2,9519239 
$5112, 9350031 $962,952 3080, 931 


930 


! — — 


$62\2,9355073|| 8971229557924 932 
$63]2,9360108: $98/2,9532763|| 93.3 
864|2,9365137| $99/2,9537597|| 934 
$65|2,9370161| 900 2,9542425\| 935 

"90112,9547248|\ 936 
903/3,9552965\| .937 
2,95 56877 


66 29375179 
867 2,9380191 { 


$73\2,9419143 908|2,9580858 
 $74/249415114 


| 875 2,9430080! 910 2,9590414]\ 94 


l. 
Nu. Logarith. Nu, Logart. 

C—— 
2,9595184 946 2,9758911 
29599945, | 
2,9604708| 948 2,97 68033 
2, 950946 2 
2,9618955 


925|2,9661417 960 2,9823712|- 


894 2,9513375|| 979 2, 9680157 So 9t4en 


938 
93912,9726636 
$70]2.9395192\ 955/2:9566489| 649|2,973127%) 275 2,9890046 


951 2,9781805 
952 2,9786369 
95 3/2, 9790929] 


954 2,9795484 


"96112,9827234 
|2,9831750 
9675480} 963 2,98 36263 


2,9684829| 965 
2,9689497| 966 2;9849771 
2,9694159, 
2,9698816, 
2,9703469\ 969 2,9863238 
= 97029867717 


Lag 


2,9713755 
2,9717390 
2,9722028 


2,9735896\ 976 2,6394498 
2,9740509|| 977 2,98989 
2,9745117|| 97512199033 
[2,9749720\| 97 29907827 


p 980\2,991 2261} .. 
| 98a 


J1ILIAS 2, 


Nu.\Logarith. Nu. 
Si +,9915690 1016|3,0068937 


$2/2,9921115\[1017| 3» 
98312,9925535|1018|3,9 


983129 


"58612,9938769 
987 2,9943171 
988(2,9947569 
989 29951963, 
990 [2299563 52 
991 2,9950736 
99229965117 
993 2, 9969492 
994/24997 3864 


\S& 
_ 


| 996,2,9952593 


984/2,9929951|| 101913» 
98 5/2,9934362|1020 3,00 


|1022|3,0094569| 105 7 
[1023 3,0998756|1058 


1026|3,0111473| 
11027 
1028 3,01 I9931 | 

| | 
995\2997$231| 1039) 
lozl 


997 2,9986951 


| 


———— 


| 
1003' 


1006 3,0025980 
[x 007;340039295 
1003'3,0034605 
1009|3,0038912 
1010 3-0043314 
r011/3,004751 1 
1012 3,0051805 
1013,3,0056094 
1014 390060379 


a 
999 2499956551034 
1000/3,9900000 1035 
r001/3,0004341) 1036 | 
1002/3,0008677 1037 3,0157787 1072|3 

3,0013009||1038 | 
1004 30017337 [1039/3,9166155} 19743 
n00x [30031661 11040 


— — — 


Logarirh.\ Nu. Logarith. 
[nan 6027 


'IO51 
0073209, 3,0220157 


. 
' 


[1052 
105 3/3,0224284 
3.,0228406 


077473; 
[1954 | 
3,0232524 


0081742 
$6002 


”— —— 


Nu.[Logarith 
1086]z3 0358298 
108713,0362295 
108813 0366289 
t089(3,0370279 


1055 
| 3,0236639 
3,0240750, 


3,0244857 
3,0248960| 


1021|3,0090257 lo56 


1024 3,0 102999, IO59 3 -_ 
102513,91072 39 106013 0253059; 
1061|3,0257154; 

3,0115704|1062 30261245 
1063 3,0265333 

3,01241 54|106413,0269416 
3,0128372|1065|3,0273496 
3,0132587 1066|3,0277572 
30136797 1067 3,0281644 
3,0141003| 10698 z,0285712 
3,0145205|1069|3,0289777 
3,014940 3| 1079 3,0293538 
3,0153597 1071 —_— 
F | 
107313203095 997 


1029 


1032 


_— 


30161973 


3,0170333 107|3+03 14935, 

= 0218123 
1041/3,0174507 1076|3,03T9125| 
1042 30178677 1077 3,03221 $7 
1043.3,0182843 1075 3,0326188 
1044 3,018 7005 11079 3,0339214 
1045 3,0191 1631080 3403 34237, 


1046 3,0195317| 1081\3,0338257 
3,024227< 


,031c043||! 


1090 3,03 74295 
1031/3,0375247 
1092,3,0382226 
1093{3,0386201 
1094 3,0390173 
1095 3,9394141 
1096 |z,0398105 
1097 | 3,0402066 
1098[3,0406023| 
109y13,040997] 
1110|3,0413927 
1101|3,0417873 
1102;3,04218 16] 
1103|3,0425755 
1104|3,0429691 
1105|3,0433623 
1106\3,0437531]. 
1107(3,0441475 
1105\(3,0445398 
109]3,0449315 
1110|3,045 3230 
1111|2,0457140 
1112|3,0461048 
111 3]3,0464952 
1114\3,0468852 
1115 130472749 
1116|3,0476642 
11173, c4$0532 


Y 57 1082 | 
1047 3,0199497 neSaBy 


1048 3,0203613 1083 
1049 3,0207755 1084|3,03 50293! 


101513 ,0064660 


4 | 
1050 3,0211893 1085'3,0354297 1120 3,049 


1118/3,0484418 
1119 3 0488301 
2.180 


1121 


Cur 


LIAS 2, 


11147/3,0595634 
[11.48 


| 


I IS513 


Nu. 


Logartth. 


, —_ 


3,0496056 
3,0499938 
3,0593797 
3,0507663 
3,OSIT525 
1125 3, 0515384 
1127, 3,0519239 
1128/3,052 3091, 
11293,9526939 
1130 30530754 
1131/3,05 34626, 
1132.3, 0z 38464 
IE33 39542299 
11343: ,0545 130 
1135|3» 954995 8 
1136 
137 
1138 
1139 
1140 
1141 
1142 
1143 
1144 
I145 
I 146 


3,0557604 
3,0561423 
3,0565237 
3 0569048 
3,0572856 
3,0575661 
3,05$0462 
3,058 4260 
3, 0588055 
3,0591846 


Nu. 


3,0553783|1 


3,0599419 
I145|3,0003200! 
I15c)3,0' "06978 
IIgl 3,0610753. 
[152 3-0614525| 
Hg 3/3,0618293, 
115 2(3 3,0622058, 

3,0625820| 


[1188 


Logarith. 


Nu, Logarth. 


1156 


1157 
ti5s 


1161 
1162 
1163 
1164 
[165 
1166 
1167 
1168] 


I176 
0177 
1178 
1179 
1180 
1181 
1182 
1183 
[184 
1185 


1186 
1187 


3,9629578 
39533323] 
3,0637085, 
1159.3 0540834 1194 
(160 359644580 1 195 
3,0648322 1196 
3,065 2061 1197 
349555797 1198 
3,0659530 1199 
3,0663 259 1209 


3,0666985 


3,0670708 


3,0574428 
30678145 


30681859 


13,0685569 


3,0689276 
3,0692980 
350696681 
$>2700379 
3,0704073 
3,0707765 
30711453 
30715138 
3,0718820 
3,0722499 


3,0726175 


$,0729847 


330733517 
3,0737183 
3-074%47. 
3:2744507, 
3197458164 


1201 


I1191|3,0759118 
1192|3,0762762 
1193|3,0766.404 
3,077C043 
32773679 
310777312 
30700941 
3,0784568 
3,0788192 
3,0791812 
3,0795 430 


39799045 
3,0802656 


I202 
1203 


1189/3, 0751818 
11903 fd 


1204 
1305 


1205/3,0813473 
1207 3,0817073 
I208|;3,08 20669 
I 209 — 
121013,0 3,0827854 
1211]3,0831441 
I212|/2 0835026 
121313 0838608 
1214|3,0842187 
1218 
I216 
1217 


3,030$265 


I221|3,0867156 
1222/2 0870712 
1223 


1224/3,0877814 


I225 


3,0809870| 


Nu. 
1226 
I227 
122% 
1225 
123c 
1231 
1232 
1233 


Logarith. | 
3,088490 5 
3,0888446 
;,0891954 
30395519 
1,089905 1 
3,0902580 
3, 0906107 
3, ©909631 
3,0913ZlFl 


1234) 
pL ies 


1236| 
1237 
1238 
1239 


1 240|3,093421" 7 


1241 
1242 
1243 
1244 
45 
1246 
1247/3 


1248|3,0962146 


30845763] 
3,08493 36| 
3,0852906|] 
1218/3 ,085647 3 | 
1219/3,0860037, 
1220\3,0863598 


3,0874264 


3,0881361|| 


1249 


'3,0941216 


1259 


1260 


3, 0916669) 
3,0910195 
3,0$23097 
3,0927206 
3,0930713 


30937718 


3,0944711 
3,0948204 
3,095 1693 
3,09 55180 

,0958664 


3, ©£965624 
3 3,0969100 100 


3$,0972573 
3,0976043 
3,0979$STIl 
3,0982975 
30986437 
3,0989896 
3,0993353 
3, 0996806 
3,1000257 


3,100370F 


CurLTtaAs 2, 


Nu.[Logarich, 


£26213,1007851 
1262.3, 1010593 
1263|3,1014033 
1264 31017471 
1265 3,1c20905 
1266 3,1024337 
12673,1027766 
1268 3,1031192 
1269 3,1034516 
1279/3, 1038037 
1271 3,lo4145s$ 


Nu. Logarith." 
t296/3,1126059. 
1297|3,1129400 
1298;3,1132747 
1299.3,1436091 
1300/3,1139433 


| 


= 


130113,1142773 
1302 
1303 


130 3,t52776, 


3,1146110, 
3,1149444, 


1274 
£275 
4276 
1277 
1278 
1279 
1230 
112841; 
12383 


1284 
i285 
1286 
1287 

233 


I7272:3,1044871 
1273/3,1048284 


1283j3,1032266 


3, 1051694 


S 
1306 


3,1156105! 
3,1159432z 


1307 
1308 


1309|[3,1169396 


3, 1055102 
$,1058507 
3, 1061909 
3,065 309 
3, 1058705 
3, 3 7S208 
3,1075491 
3,140753880 


3,1085650 
3,1089031 
3,1092410 
3,09 5785 


j2z89 
1290 


3, 10991 "9 
3,1102529 


3,1105897! 


1291 
1293 
1293 
129 


3,1109262 1326,3,1225435 
1327:3,1228709 
1328/3,1231981 
3,1119343| 1329 3,1235250 
2295,3,1122698, 1330 3,1238516 


3.10 32625, 
3, 1115985 


1310[3,1172712 
1311]3,1176027| 


1312 
1313 
1314 
L31t5 
1316 
1317 
2318 


033 


$320 


za 
I:23 
[223 


12431218880 
[t 25,3,1222159 


2,1162756 
3,1166077 


ſ 


3,1 179338, 


Nu. 
1331 


1333 


1333 
I334 
1335 
1336 
1337 
1338 
1339 
I 340 
1341 
I 342 
1343 
1344 
1345 


Logarith.Nu, 
1, 1241780|\1 366 
3, 1245942 1367 
3,1248301||1 368 
3,1251558 11369 
321254813 1370 
11258064 1371 
3,1261314 1372 
3,1264561| 1373 
$,1267806 1374 


Logan. | 


3, 1271048 
141274288 
3,1277525 
3, 1280760 


3, 1283993 
3, 1287223 


1346 
134 


3,1182647 
3, 1185954 
3 1189257 
3,11925 F9, 
3, 1195858 
3, 1199154 
3, 1202448 


| 


1 3483, 1296899 


1349 


[1350 


1351 
1352 
1353 
1354 


1,1205939 
3, 1209028 
3,1212314 
3,1215598 


| 
| 


1355 
1356 
1357 
1358 
1359 
1360 
1361 
1362 
1363 


3,1 290450 
31293678 


3, 1300119 
3,1303338 
3,130G6553 
3,1309767 
3,1312978 
3,1316187 
392319393 
391322597 
3,1325798 
3, 1328998 
3,133219$ 
3,13 35389 
3, 1338581 
3,1341771, 
341344958, 


x36 


11365'3,1351326, 


3,1348144 


1139? 


3, 1354507 
3,1357685 
3,1360861 


3 1364034 
h23nen 


3,1370374 
3,1373541 

3,1376705| 
3,137 9867. 


1375 
1376 
377, 
1378 
1379 
1380 
1381 
1332 
1383, 
1384 
I 385 
1386 
i 387 
1388 
1389 
_=— 
1591 
1392 


I 394 
1395 
1396 
1397 
1398 
1399 


(3,1405080 


3,1414498 


3,1383027 
3, 1386184 
31389339 
3,1392492 
3,0395643 
3,1398791 
3, 1491937 


3,1408223 
341411364 
341417633 
3,1420765 
3, 1423895 
341427022 
3 1430148 
301433271 
3,1436393 
31439511 
3,1442628 
34 1445743 
}, 1448854 
3,145 1964 
3, 1455OF1 
3,1458177 


1400 


3,1461280 


140L 


HIL 


A 


1402 
1423 
1404 
I 40; 
1406 
1407 
1408 
1409 
1410 
1411 
1413 
1413 


[1401]3,1464381 1436 


3,1457480 1437 
3,1470577 1435 
3,147 3671111435 
3,1475763'|1440 
3,147985 3 [1441 
3,1482941|, 1442 
3,14860 2611443 
3, 14391 10/1444 
bo 049 2790 495 
3- 14952701446 
3149834711447 
3, 1501422, 1448 


1414 


1417 
1418 
1419, 
1420, 
1421 
1422 
1423 


1425 


1427 
1428 
1429 


1431 
1432 
1433 
p 


r415 
1416, 


142+ 3,15 35100 


1426,3,1541195 


434 31565491 


[1435 3,i568519] 


3,1504494| 1449 
3,1507504| 14:0 
3,1510632| 1451 
3,1513698 1452 
3,1516762||1453 
3, 15198241454 
391522883] 1455/3,16 
3, 15259411456 
3,1523996|[1457 
3,1532049| 1458 
I459 
1460 
1461 
1462 
1463 
146 
11465 
1465, 
1467. 
1458 


3,1538149 
yy | 


13,1 544240 
3,1547282 
COTS 


3,15 _— 
3, 1559430, 
31562462, 


1470 


3-1571544] 


3,l5 74568, 


1471 
1472 


3,1577589 [1473 


3, 1580608| 1474 


3,1583625 
3,15$6640 
3,1589653 
3,159 2063 
3z1595672 
3 15946574 
3,1601633 
3,1 604685 

3, 1607686 
3,1610684 
3. 1612680 


$,491667 


1475 
147 
1477 
11478 
1479 
1480 
11481 
1432 
11483 
11484 
1485 


1486 


1469/3,1670218 


3, 4619666||1487 
23,1622656| 1488 
3,1625044| 1489 
3,1628630 14 

3,1631614||1491 
3,1634395|[1492 
316375751493 
3,1640553|1494 
3,1643528|1495 
31646502 1495 
31649474 rw 
3,1652443|1498 

3, 165544111499 
3,1658376/[1500 


| 


| 


| 


3,1661340\|t5ol 
3,1664301 1502 
3,1667260 


316731 n= 


I503|3,17695 
3+1772478|1539 
3,1 7536 | 


31636127 
3,1679078 
3, 1682027 
3,1684975 
3,1687920 
3, 1690863 
3,16938 55 
341696744 
3, 1699682 
3, 1702617 


3,1705550! 


341708482 
3,zT71H1411 
3,1714339, 


[Nu. [Cogarich. h.||Nu.|Logarih.|Nu. [Logarith. |Nu. i. ]Logarich) 


I506 
1507 
1500 
1509 
1510 
[511 
1512 
513 
I514 
is 
i516 
i517 


3,1778250 
3,178 i132 
31784013 
3,17 86892 
31789769 
3,1792645 
31795518 
3,179838 
3, 1801 259 
3,18047 26 
3, 1806992 
3, 180985 2 


1518 


3,1812748 


$2. 321815578 


1520 


31717264; 
3,1720188, 
3,1723T10| 


| 


31726029, 1523 
3,1728947]15 24 


31731863 
391734776 


3417376881527 
3, 174059815328] 
3, 13435051529 
3,1746412|1530/3 
3,1749316 I531 


3,0752318 


3,0755118[15 33 
3, 1758016[1534 
3,1760g13]i535 
317638071536 


3,17666 


| 


3, 1818436 


1521 


3,182 1292 


1522 


1525 
1526 


1532 


2, 182699 


13,1875 207 


3-182 4146 


3,1 829850 
3, 1832698} 
3>13353545 
3,1838390 
3,1841233 
3z 1344075 

341846914 
3,1 3-1849752 
3,1852528 
3,1855421 


31858253 
3,186 1084 


31863912 


3,1 866739 
3, 1865563 
3,1872366 


21541 


Cultias 


2. 


No. |Logarith, h.||Nu. [Logrith. [Nu.|Logarich.|Nu.|Logarith.| 


597 
15423 
154} 
1544 
1545 
I546 
1547 
x54* 


He res 

1880844 
3,1883659 
3.188647} 
3,1389285 


3, 1892095 


3,1894903 
3,1 897709 


1549 
ISFC 

Ig51 
1552 
E553 
1954 
1555 
n556! 


1558 
I559 
I 560 
1561 
1562 
1563 
I564 
a, 
1565 
I567 
1568 
1569 
LY IRED 
1571 
#57* 
F573 
57 


I5 57/34 1923836| 


3, 1950690 


33 1900514 
3,1903317 
3,1905118 
3,19089 17 
341911714 
ZJz1914510 
3.191730 ol 
3,1920096|. 


| 


3,1925674, 
3,1928461 


3,19 34C29 
31936810 
3,1939590| 
$,1942 367 
2, 1945143 
3,1947917 


391953460 
3,1956229 
3,1958996 


1576 
1577 
1578 
1579 
580 
1581 
i5$2 
1583123 
I584 
1585 
1536 
[587 
1588 
[1589 
1590 


1594 
311931246| 


1596 


1591 


31975562 [1611 


342070955 


1646132 164298 


332973650 


3,1978 517; 1612 
3,1981070 
3,1983$21 
3,1986571| 
3, 1989319 
3, 1992065 

,1994809 
3, 1997552 
3, 2000293 
3,2003032 


| 


| 


3,2005 76g, 


3, 2008505| 
3,2011239 
32012971 
3, 2016702 


1592 
1593 


I595 


11597 
1598 
11599 
1600 


3,2019431 
3,2022158 
2,2024883 
3,2027607 
3, 2030329 
3,203 3049 
3,20 35768 


3 12038455, 
1,2041200' 


1601 
1602 
160313 

1604 

1605 


3,2043913 
3,2046625 
ad + 41 
3,205 2044. 
3, 2054750 


| 


3,1961762 
3,19645 25 


3,1967287 


3,1970047 


i575 


3,197 2806 


16096 
1607 


3,2057455 


1608 
1609) 
1610) 


3z 2060159 59 
342062860 
3,20655 


3, 2068259 


32076344 
3,20790 35! 
[1615|3,2081725 
1616/3,2084414 
1617,3,2087100, 
1618 3,2089785| 
1619 3,2092468 
1620/3,2995150 
1621/3,2097830 
1622/3,2100508 
1623/3,2103185 
1624|3,2105860 
1625|3,2 1085 34 
3,2111205 
3,2113876 
13,2116544 
3,2119211 


1613 
1614 


3, 2121876 


342124540, 
3,2127201| 
3,2129862, 
3,2132F21| 
3,2135 178 
34213793 3| 
332140487 
3,2143139, 
3,2145 789 
3,2148438 
164132151086 
1642|3,2153732 
1643 3,2156376 
1644 3, 2159018) 
1645|3,2161659| 


1626 


1637 
1638 
[1639 
1640 


1647 
1648 
1649 
1650 
I651 
C52 
1653 
l054 
1655 
1656 
1657 
1658 
i659 
1660 
1661 
1662 
1663 
1664 
1665 


1666/3322 


1667 
1668 
11659 


1670 


1671 
1672]: 
L673 
1674 
1675 
11676 
1677 
1678 
1679 


||1680 


3,2166936 
3,2109572 
3,21722c6 
32174839 
352177471 
3, 2180100 
3, 2182728 
332185 355) 
3,2187980, 
3, Fm. 
3, 193225! 
3,2195845 
3,2198464 
3, 2201081 
3,2203696, 
3, 2206310 
3,2208922 
3,2211533 
322314142 
3,2216750 
3,2219356 
3,2221960 
3,2224563 
3,2227165 
3, 2229764 
2,22 32363 
3,22 34959 
3,2237555 
3, 2240148 
3,2242740 
3942245331 
3,2247920 
3,2250507 
3, 2253093 
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CHILI1IAS 23. 


Nu.|Logarith | 


1681 
1682 
16833 
1634 
1685 
1686 
1687 
1688 
1689 
16590 
1231 
1692 
1693 
1994 
I695 
1696 
1697 
1699 
1699 
1700 
1701 
1702 
170; 
1704 
1703 
1705 
1707 
1708 
1709 
1710 
71? 
I712 
I713 
11714 


3,2255677 
332 258260 
3, 226084 1 
3226342; 
3,2265999 
3,2263576 
3,227I151 
3$,2273724 
3,2276 295 
3,2 278867 
3,2231435 
3,2284004 
3, 2286570 
3,2289134 
3, 2291697 
3,229425) 
3,2296818 
342299377 
3,2301934 
$42 304489, 
3,2 397043 
3,2309596 
3,2312145 
3, 2314596 
2,2317244 
3,2319790 
332322335 
342324879 
3,7327421 


33232996 1] 


342332500 
392335038 
3,2337574 
3,2340108 
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1716|3,2345173 
I717,3,2347703 


1718 


i716 
1720 
1721 
1722 
1723 
1724 
1725 


1726 
1727 
172+ 
1729 
1730 
1731 
1732 
1733 
1734 
1735 


1736 


1737 
1738 
2739 
1740 
1741 
1742 
1743 


1744/352415465| 
r746/3,2420442 


1747] 


2,2342641 


1745 
1749 32427898 
t750 392430380 911785 


| 


I751 
a752 
1753 
1754 
1755 
(175 
1752713 
1758 
1759 


3,2350232 
3,+# 352759 
3,2355254 
32357809 
3,2360331 
3,2 362853 
3,2365373 
3,2 3678911760 
3,2370480/176 1 
i» 2372923| 1762 
32375437, 176; 
132377950! 1764 
3 ,2350461| 1765 
3,2382971| 1756 
3,2385479, 1767 
3-238 7986] 1768 
3,2399491|[1769 
3,2392995|1770 
322 395497| 1771 
323979981772 
3, 2400498 1773 


| 142445245 


Logarirh.||Nu, 
33243 286 111786 
3,2435341|1787 
3-2437819|1788 
3,2440296 I789 
14244277 1111790 
1791 
3-2447718||1792 
352450189; 1793 
332452658, 1794 
392455127 1795 
322457593 1796; 
3,2460059 1797 
3, 2462523 1798 
3 ,2464986 1799 
32407447 | 1800[3 
32469907 1801 
3,2472365| 1802 
3, 

350477278, 
3» 2479733| 


1804 
1805 


L vgarith, 


3,2518815 
3,2521246 
3,2523675 
3,2526103 
332528530 
3,25 30956 
3,2533380 
3925 35903 
3,2538224 


32534645 
32543063 
3, 2545481 
3, 2547897 
3,2550302 

3,25$2725 
322555137 
3; 2557548 


'3, 2559957 
3,2562365 
3, 2564772 


32482186 
3,2484537 
3, 2487087 


3,2402995| 1774 


3, 24895 36 


3:2495492| 1775/3124 
3,2407988| 1776 
3,2410481| 1777 
3,2412974| 1778 
1779 
1780 
1781 
1782 
1783 
1784 


3,2422929 
3,2425414 


32491984 


1806 3,2567177 
1807/3, 25695 $2 
1808 3, 2571984 
1809 3,25 74386 
1810 3,2576786 


3-2494430| 
3,2496874 
3, 2499315 
3, 2591759 
3,2504200 
3,2505639 
342509077 
3,2511513) 


1$1 18113, ,2579184 
1$12 3,2581582 
1813/3,2583978| 
1814 3,2586373 
1$15|3, 2588766 
1816/3,2591158 
1817 /3,2593549 
1818/3,259593 


3,2513948} 


3,25163$2 


1819|3,2598327 
\1$20[3,2600714 


715 
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——_— — 
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1 


1821 
1322 
1323 
1324 


| 


1326 


13829 
2330 
1331 
1332 
1833 


118 34 


1835 
x$36 
1837 
13838 
2839 
1840 


1327 
1328 


N u.|Logarich. 


3,2603099 
342605484 
3,3607867 
3,2610248 


3,2615008, 


1825; 3426 12629, 


3,2617385, 


3, 2619762 
$,2622137 
3.302452 1, 


342629255) 


3, 2641092 


3, 265289 
3,2655353 
3,2657609 
3,2659964|188c 
3,2662317 
3, 2664669 
Oreck 
3,2669369 
3,2671717 


342626883 


3,2631625||1868 
3,2633993||1869 
3,263636 111870 
342638727 


| 


3-2643455|1873 
326458171874 
3,2648178|1875 
3,26505 38|1 $876] 


1882 
[1883 


Nu. 
1856 
1857 
i858 
1859 
1 860 
i867]; 
1862 
186 3 
1864 
1865 
1856 
1867 


Logaruh 
3,2685780 
3, 2688119 
3,2690457 


3,2592794 , 189 
342595129 1895 


52697464 1896 


Nu. 


1391 
1892 


1893 


4 


” 2659707/x097 
332702128, 1898 


3 z2704459 
332706788 


3,7#709116 


3,2713769 
3,2716093 


3,2718416 


1871 
1872 


348711443 


3,2720738, 


3, 2723058 


3,2725378, 


342727 896 
(of ona 


187713 
1878 


1879 
1880 


1881 


138 
1385 


a5. 
a352 


is 


q| 


3, 2674064 
3,2676410 


x85 313,2673754(|11838 
3,268 1097|\\1889 
3,2683439|'1390 


1886 


1887 


32732328, 

3,27 34643 
3-2736956 
3427 3926$ | 


| 


1899 
1990 
1901 
1902 
I903 
1904 
*ovpy 
1996 
1907 
r 908 
1909 


1910 
1911 
1912 


I913 
1914 


3,2741578| i915 
3-2743888|1916 
3,2746196|1g17 
3,2748503|1918 
3,2750809,1919 


3-2753113\1920 


33275 54171931 


3$,2757719 
32750020 
3,2762320 


1922 
1923 
1924 


3. 2764618|1925 


[Logarih.] 
3,2766915 
3,2769211 
3,2771506 
3,2773800 
31277 6092, 
312778 383 
3,2780673 
3, 2782963 
3, 2785 250 


342789821 
3,2792105 
32794388 
332796669 
3, 2798950 
3,2901229 
3,2803 507 
3, 2805784 
3, 2808059 
3, 2810334, 1945 
3,2812607| 1946 
3,2814879 
3,2817150 
3, 2819419 


3,2737536|1 


Nu. 
1926 
1927 
1929 
1929 
1930 
1931 
1932 
1933 


| 


Logarith. 


3,284656;z 
3, 2848817 
3,285 1070 
3,2853322 
3,2855573 
3,285782 3] 
3 32860071 
3, 2862318 
3, 2864565 
3,2366810 
3, 286905, 

3,2871296 
32873538 
3,2875778 
32878017 
32880255 
3, 2882493 
3, 2884728 
3,2886963 


3,2821688| 


39282 3955| 
3,2826221|. 
3,2828486| 
3,28 30750 
3,23833012 
3,2835274 
353837534 


3,2339793 
3,2842051 


[23g53.6 


3228443 07 


CurLtrTas 3. 


6 
39 
1962 
1963 
1964 
1965 
1966 
1967 
19638 


1936 
1987 
1938 
1989 


Ig991 
1992 
1993 
1994 


(3, 2951 271 
3,2953471; 
_ —_— 


1995\? 


Nu., Logarith. 'Nu, 


3,2924776 1996 
3, 2926990, 1997 
3,2929203' 
3,2931415|1999 
32933626 [2000[3,301 
342935835 [2001 
3,293 8044 [2002 
3,2940251, 
1569\3, 2942457, 


'97e 3,2962263\2013 
1979 3,2964458 
1980 3, 2956652 
1981 3, 2998345 2016 
1982 3,2971036) 2017 
1983'3,2973227 2018 
1984.3, 2975417 [2019 
1985 3,297 7605; 2020 


3,2979792; 
3, 2981979 
32984164 
3, 2986348 


1990 2429885 1 .2025|3 


3929907135 
33 2992893 
3,2995073 


3,29972511{12029 
$2999429'.2030 


ES 


1998 


2014. 
2015 


2021 
2022 
2023 
202 


— 


2026 
2027 
2028 


Logrith. 


| Logarith 


3,3077099 
3z 3979237 
3, 3081374 
2034(3,303 3509 
3,3910300 [2035 3, 3085644 
3,3912471 2036/3,3 3087778 
3,3014641 2037 323089910 
3,3016809 


3,3018977 


Nu.|Logarith. 
2066 3,3151303 
2067|3,3153405 
20683, 3155505 
2069/3, 3157605 
20701323 159703 
2071/3, 3161801 
2072 343163897 
2973/3, 3165993 
20743, 3168087 
2513, 3031144 2040/34 30963032073, 3, 3170181 
06]3, 3023304 [2041/3, 3098430 /3076|3,3172273 
071 3+3925474) 2042 33310055 7[2977(3,3174365 
08/3,3027637| 2043333 102684/2078 343176455 
3, 30297992044 3,3 104809 2079 3,3178545' 
3,3031961| 2045 3, ,3 10693 3/2080 0'2,2180633 
3,3034124 2046/3, ,3109056 2081/2 2182721 
3,3036280\|2047/3, 31111782082 3, 3184807 
343038438, 2048 3,3113299, = 3,3186893 
3,3049595 33115420, 20 54 [3 3188977 
3,30427511[205c 3, 3117539 2085 [3,32I910GX 
3, 3044905 343119657 2086/3, 276 $,3193143 
32 3947059 3,3121774 2087 3,3195224 
3,3949212 3,312 3889 2088 323197305 
3,3051363| 2054/3, 3126004.2089 3,3199384 
33953514, 3, 3128118 2090 3, 3201463 
3,3055663||2056|3,3130231 2091 3,3203540 
333057812 3-3132343,2092 3, 3205617 
33059959 [2058|3, 3134454, '2093 3,3207692 
3,3062105 3,3136563 2094 3, 3209767 
3+306425 3, 3138672; ;2095 | $,32148 
Tn 3,3140780|3096 (3, 3213913 


3,3001605 
3,3003781 


3, 3905955 
3, 3098128 


2038 (3, 3992042 
2039 343094 072 


3.30685 27|2062|3,3142887/2097j3,32159 
33070679. 2063[33 144992, 2099/3,32180g5 


3,3073820| 2064] 3, 3 147097, 2099/ 3,3 2201 24 
3, 3074960] 206 513.3 1492002100, 3, 3222193 


TY He. AO... a, i. ee ELLA 


| Ro Logarnh \Na.Logarith: |Nu. Logarih "Nu. Logarith. 


_— 


2105 393232530214 3, 339415 | 
2106 3,32345$4|414) 3,3306167| 2170 3,3376589 2211/3, 3445587 
2107 3,3236645| 2142 3.3300! | | 
2108, 3,3238705 2145 2 3310222|2178 3,399) 75 2213/3, 3449914 
10g) 3,3240756 3144303312246 21791343 33257? 2214 33451779 
2110 3,3242825 * 145 343314773 eng 343384565 [2215 3, 3453737 
2111 3, 3244882\2146 313346297] 2151 3433386557 [2210 3, 345 5698 
2112|3,3245939 (2547 343318 320|2182/3,3 330547 2217 3,3457957 
2113 342248995 |2149| 3.3 329543! 2183|3,3390537 2218 3,:459615 

3251050,3149 343 322364|2134 393 39950 


2116 3, 32551572757 3,3326404 


os 


—_—— _ NINE" Fa . 
3224260 |2136 5532960122171 3,3366598 2206, 3, 3430055 
2102 33 
210333 
2104/3,3339457\21 39 3,339210 


CurTltlas_ 3» 


| mm } CC —_— 


122632721 37393 295045 2172\3,3 368599 2207/3» 3438023 
32283933 1381343 3997 


| 


95] 2177|323373534 


| 2186 2221 333465456 


2152 133284232187 33395450 2222 3) 346744) 
2153|3,3339449| 2188 3349947 32223 393469395 

5 $ 12224 3347 $345 
2 225333473309 


2158 \ 33405143193 3-3419 300 2228 3334791 53 
2159 7 33425262194 33412350 2229393451 IO1 
21160|3,3344537 2295 34143452222 393483049 


2129\3,32817 57 2756413.3 352570 2199/3, 3422253) 234/3o 3490833 
2130|3,32$3796 2165|343 354579| 2200 3, 3424-27 22.3 5\3-3493772 


2133/3, 3289909, 23 68/3,3360593| 2203 343430145, 22383, 3498601 
2 134}34329 1944 


—— A 


Curtinniy Jee- 


js} x a Cs 


Na.|| TEE [[Nu. u.| Logarith. [Nu.|Logarirh: 'Nu: [Logarith, 


F2go 


'Þ 
3,36 304762 
2, 3632351 
,363423s 


64i 5520s 


me 


697 


2 3 ; 


2241 3, 3504419], 22763,3571727 [231163 , 363800012546 |: Sf] 
124213335063 56] 2277}: 13573630 1510%, | 

2243} 33508293] 2278 123575537] 231/312, 3641756|2: 

2244|3,3 510238 2275], 1357744312 31412, 3643633| 2349/3, 3708830 
2245/3935 13163] 2280/2, 357934823 1511, 3645510235012, 3710697 
224613, 3514098||p28i(z, 3584253/2326]:, 36475 

224713;3 516031112282 633583156 2317}, 3.649 
2248|3,35479631|2283|[3,35850592318|>, 365113 

2249/3, 351989 51|22841z, 3586961||2319/z, 3653007 

2250/3, 3521825 2285h2,35 3588867 2||23 2C|z, 36 548Boſ'2: 5.5 

22513, 3523755 2286/z"35; 3590762 2$33213,3656751] 35 

| 2252/33 3525684 2287 23592664 23227; 3658622 | 
22531335 27612|[3283/2,2594560|2 3232, 3660492}23 | 
| 22543-35295 39228913, 3596458|232412, 3662361|2359]2, 3727279 
2255133 531465 122903, 3598355} 232512, 3664230|2360 1,37291:20 
[2256 33533 39t||2291];,3600241 2 326}3, 3656097 2:61]2,:730960.F 
(335713, 3535316|2292|2, 3602146| 2325/7, 36679642362 3, 3738798 f 
2258[',353723912293/2, 36040412328], 3669830]2;63|:, 734637 | 
225913, 353916212294/3, 3605934|2329]2, 3671695 [2:64/3, 2735475 
Lo 2, 3541084 229513, 3607827 2330 13673559 [a;95 *,27383T7) ; 
2261];, 354300612236]; 36097 t9[233 112, 3675423 |2366|, 7746147 
226212, 3544926|[2 297|3,361161022 7212, 3677285 [2367 

226317, 3546846|[2298|3,3613500 23 33/2, 3579147|1;68/3,3743 
226417, 3 548764 2299123615390 2334 4/3,3681008|2:69/2 -74565 
226512, 355064 22300/7, 36172782375 j-3632T0Y! 77 

2266\z; 3552399[2;01 2,3619166|x' 2330 : 268457B EET 
22677,35545 15/|2; 2: 502 , 3621053 2337 43686587 [2 

2359]; 3556430/[2: th 3622939] Rd Ft pppares 7 

k 5 2362 4325] £335 nn 227 
> 32620 6, 693 

754 77: [237 3, 


(3695885 237713»37 


12379] 


NujLo 
2381 
2332 
2383/3+43771240. 
23:34 32377 3962, 


238Y 3, 2780343 


2399 3,3783979 
2391 $,3735 796} 
2392 3; 3387612 
2393 323789437 
2394 3,3791241 
2395 3437930O55|, 
2395 3533794868 
2397;3:3796680 
2398 3.3798492 
2399. 3,3800302 
2499;3,3802112 
2401;3,380 3922), 
2402 3,3805 730| 
2493 3, 2075 38 
2494 3, 39 "F-w 
9p FFLLAEED 
406 3, 3$1 2956} 
Rs 133814761 
[2408 3,381636s 
913, 3318368| 


CE 


2413133325573 
14 les 
»392 
41513 39 9 by 


2418/3,3834563! 
2419 /3,3836359, 


Cnrz1 A $73) 
Logarith. |Nu.|Logarith. !I1Nu. 


323707594\|2416|3, 3830209 [2451 
323799418; 1417/3,3832765| 2452 


Nu. Logarith. 


Nu, 


24%K 
Fe" IR 


Logaith 


143893433 
4;3395205 
333996975 


2452 
3: 2898746 


2454 


39395 $QR1 
353959758 
3,395 850 

3, 3960249 


2487 
2488 
2489 


2400 


2585 33774834 2429 3,3838154) 
2386 313776704\2 4321/3,38 39943, 
2387 333778534; 


242 2. 


| 242.3 


2455 


3,3841741 
[33843534 
2339 333782 161| 2424'3,7 845326; 


2456 
(2457 
2458 
2459 


3, 39005 T5 
3, 3902284 
33 39949052 
333905819 
33907585 


2425 3,:847117 
2425 
12427|3,3850698 
3,355 2487 
3,3854275 
3,3856063 


3,3845g08| 


5,3857850 
3,3859636 
3,396142 I 


—— 


12428 
[2429 
#430 
12431 
17432 
243313, 
[2434/3,3863206 
243513 3,3$64999 
34363, 3806773 
(2437|3, 3868555, 
2438/3, 1870337 
243993, 3872138 
2440/3, ;873898, 
2441|3,3875678; 
2442; 3, 3877457 
2443 [5879335 
2444 3, 3 OI, 
By 2882789] 


SS —— 


3, 33853; 
39881 ard 


Wi 


— 


_ 


het Fora 61 


2450 
2461 
2452 


3,3909351 
343911116 Iii6 
2,3912880 
2463|3,3914644 
2464/3, 3916497 
24653, 3918169 
2466 3,3919931 
2467 3,392 1691 
2468 3,3923432 


} 248 


2469;3, 3925211 
2470/3, 3925969 
247k (33928727 
2473 /3,3930485 
2473 3,3932241 
2474 3, 3933997 
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73 3s o18 
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333903737 
3, 3965450 
2493!3»3967223 
249433968964 
2495[3» 3970705 
249613 ,397 2446 
2497132 3974185 
2493(3,3975924 
2499(3,.397 7662 
2509|3» 3979400 
250413,3981137 
2503/3,3982873 
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250513, 3988077 
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252234917451 
2523/34919173 
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2526 34034333 
2527 3,40z6052 
2528 3,49 27771 
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2530 3,4031205 


2533 Pan34637 
25 34 4,4938066 
2535/34039780| 
2536|3,404149 
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2538/3,4044916| 
3; $9,3,4945627 
2540324948337 
2$41|3,49 50047 
2542 3z4051755 


25 24 324020893 [2559 3,4030903 


2543/3495 3463 


2545 3,49536878 
2546|3,4938584 
2547/3,4960289 
2548[3,4061994 
254913,49636g8 
255013 14065402 
2551 3,4067105, 
255213,4068807 
2553 


255413,4072209 


2544 3,495 5171, 
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3,427 3 90925 


2556 34073608] 
"557 344977307 
2558 354979005 


2560/3,4082400 
2561 3,4084096 
25621334985 791| 
2563 34587486 


2568 
2569|3 
2579 
2571 


,4097 641 
3,4999334 
3 4101021 


2572 $,4102740 


2573|3,4194398 
2574 3,4106085 
2575 34107778 
2576 3,41©9459 
2577, 3,411T144 
2578 3,4112829 
2579, 3,4114513 
2550 3441 116197 
258r 34117880 
2582, 3,41 19562 
2583 3,4121244 
2584 334122925 


34426285! 


2587|3,4127964, 


wy 3,4131320 


3,4089180 
6513,4099874 
3,4092597 
3140994259 
3,4995950 


3:41 hou 


341296432623 3,4187983 
3,413: 2998] 2625/3,4191393 


34136350 
3,4138025 
3,4139700 


2592 
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(2534 
(5595, 
[2595 
2597 
2 $98[3,4146391 
2599|3,4148063 
2600 3,41497 33 
2601 
ey 34153973 
2603! 


34143047 


2607 3, 4161410 
2608 3,4163076 
2609 3,4154741 
2610 34166405 
261 * 416806 
2613 34169732 
261313,40171394 
2614 3,4173056 
2615 34174717 
2616 3,4176377 
26 17.3,4178037 
2618 3,4179696 
26193,4181355 
2620 34183013 
2621 3,q184676|265 
2622 3,41863 27 


KS 


3:4141374| 


3344144719; 


3,4151494 
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2636 
2627 
:2628 
'2629 


2604 3,4155410, 
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2642/3 
2643 
2644 
2645 
2646 
2647 
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2649 
2650 
2653 
2652 
2653 
5954 
2655 
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3,41 94601 


3,419790 
341995 5 
3,4701308 
3,4202859 


3,42z06158 


34209454 


3,42 12748 
3,4714394 
3,4216039 
[34421768 
14219328 
3 ,4220972 
3,422261 
3,4224257 
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3,422753 

3,42 29180 
3z4230820 
34232459] 
3 <2 34097 
324235735 
3,4237373 
3:4239009 


2656 
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3.424964 
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2652 364252098 
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654 '$34255342; 
2655 314256972 
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344255113 
(3»4266735 


3,4269990; 
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2679 


2681 
2682 
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_ 
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2701/3 
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2703| 
2704 
2705 
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27724 
2725 


34294293 
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2730 


; 
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269834310419 
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,4315246 
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3,4318460 
3,4 320067 
4321073 
2,4323278 
2707 3,4324583- 
2708(3,43 26437 
743,4271614\2709|3, 4328090 
2675 3-427 3238 
3,427486x 
34276484 
3542781 
354279727 
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34482968 
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2770/3, NS hes 
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94393071275 
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2735 
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$;4364807 
33$366 396 
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3,4371161 
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3,4375920 
3,4377 506, 
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2751 
275213 
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2755] 
2756; 
2757 
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2746: 
3747 
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3,4382258' 
34333541 
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3,43 $7025, 
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3,4393327 
3 43949061 
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34399639 
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34402792 
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2772, 34437932 
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2774 3.,4431065 
2775| 34432630 
2776 34434195 
2777. 3,4435759 
2778 3,4437332 
2779 3,4434885 

2780 3,4442445 
2781 3,4442910| 


2783 3,4445132 
2784 334446592 
\2.785 85 3,4449252 
2786 $,4449811 
2737 3,4451370 
2788 3,4452920 
2789 344454485 
2799 3,4455042 
2791 34457598 
2792 3,4459154 
2793 23,4460 709 
4794 3,4452 254 
2795 3,4453818 
2796 3.446537] 
2797 3,4466925 
2798 34458477 
2799 3,4470029 
2800'3,4471580 
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2303 
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2805 
2806 
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2808 
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2810 
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2812 
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324473131 
34474581 
3,4476231 
3,4477780 
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28363 


2338 
2339 


2837 


2840 
© 


3+4479329 


3,4528593 
3,4539124 
344531654 
3,4533183 


2841 
2842 


3, 4480877 
3,4432424 


3,4488508 2846 
3,449915312847 


2813 
2814 
2815 
2816) 
2817 
2818 
2819 
2820,3,450 
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2823 
2823 


3,44916971j|2848 
344932412549 
3449478412550 


3,45 34722 
3,45 35241, 
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324542349 
34543875 
3,4545400 
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3,4505570 [385713 
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2827 
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2832 
2833 
2834 
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34511721 [2861 
3,4513258|2862|3 
34514794 [2363 
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345178642365 
$,4519399 
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3,4571246 
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2084 3,4599953 
2085 34601158, 


2086 324602963 


2087 3,4604468 
2088 324605972 
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2090 3,4608978 
2091 3,4610481| 
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34644895] 
3, 4545386 
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904314629966, 


3,45:8470' 
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297913447 39 
12979\3 4749725 
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3034 es 144 
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zil9 
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3125 
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3,4916418 
2,4917818 
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[3145324979 
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3,5035183 
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3190 3,5037907 
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3260 
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3263 
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3,5130844 
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3295 
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3,$141491 
345142820 
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3345/3, 511224713280 


— 
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3,5148133 
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3,5161386 
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35186455) 
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3,5I91715 
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3331 
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3335 
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3337 
3338 
3339 
2340 
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3330 


3, 5219222 
3,5230528 
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3522444 
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3,5227050 
3,5228z F3 
3, 5229656 
3,5230958 


395232260 
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35234863 
3,5236164 
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3,5196968. 
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3 
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345212381 


3,5193028, 
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og 
3 bees 
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ad 
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> bd 
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3,5240064 
3,5241364 
3,5242663 
3,5 243961 
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oo 
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— 
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3374/3»5281451 
3375135 282738 
3376|3,5284024 
337713:5285311) 
3378[3, 52865 96' 
3379135237883 
3380|3,5289167 
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3382 $»52$1736 
3383[3,5293020 
338 
3385 
3386 
3387 
3383 
3389 
3390 
3391 
3392 


35296869 
3,5 298152, 
335299434 


3, 5301997 
3,4303278 
3,5394558, 
3393/3,530533 

3 394(3,5 307118 
3395\3.5308398- 


3373[:;5280 163 


3,5300716 


Nu,|Logarici: 


7|2, 5310955 
3, $312234 
| $:4$3135t;g 
3,531478g 
3;5 316066 


$,53186 19 
3:5 319895 
2 hos 

3,5322446 
3,5323721 
3,5324996 
3,53 26270 
345327544 
345 328817 
335 3 300$O 
335331363 
345332635 
3,53 33907 
325335179 
3,533645C 
35 337721 


3411 
3412 
3413 
3414 
3415 
3416 
3417 
3418 
3419 
5430 
3421 
242 2 
3423 
04 
1425 
5426 
3427 
5425 
| 2429 
:430| 


| 


| 


3,5249261 
35341531 
345 342800 
3,5344069 
3,5345338 
3, 5346606 
35347874 
35349141 
3.5350408 
3, #351675 
3,5352941 


12 


| 


(3+5317343| |: 


3,5338991 j 


Nu. Logarith. (Nu. 


343'|'>5354207 3466 
3432}'» $355473 3467 
13433 15356738 [:46 
443414553 5003 5499 
343513$359267 [3470 


Logarich| 


3,53938386 


[343]325 3605 32\;471 
24371*,5 361795 [347 
438|3,5363059 
343 g 325 304322 

:4401:»5 365584 
7441|;,5 366847 

34421295 3681091.477 

:443[3>9369370|:478 

444 3:5 370631[:479 

2445 [2»5 371893 


: 446/3,5373153|3481 


347 
3475 


2476 


— 


3447;3-5 37441313481] 


3448 325375672 
2449 3» 5376932 
| 450: 35378191 


ys 
= 


345 5, 3,53 84481 


12457 353869942493 
"458/3,5 388250 3493 
13459) 3:5 329506, 494 
2460'3,5 290761; 3495 
461 _— 
3462 
3463 


:464 


3473 


3430 


3456 35383737|34911331 


34543447 


98[3,5438198 


3$399538. 
35490791 
35402043 
3, 3403295 | 
355404546 
345405797 
3,5407048 
3,54038298 
3,5409548 


3,3418288 


3, 5433229 


34543571 
3,5436956 


-465\3,5397032)-500 


99 3,$439439 


3544068 


— 


Curr 


<——— — 


T'A'S"4. 


335445 641] 
5\3-5446880} 


35448 I TT 


3505 


Logarith.! 


3,5485 123 
3,5486351 
35487578 
3,54338806 
$49[3,9492033 
3,5491259 


325449358. 
325459596 
345451834 


3597 
3508 
3509 
3510 


3S11 
3512 
IS1t3 
3514 


395454308 
345455545 
3,54536751 
3,5 458018 
3515|3,5459253 
3516 3,5460489, 

351713,5461724 
3518/3, 5462958 
3519,3,5454193 
3520 
$521 $,5466660 

3522}3,5467894 
HA tee. 
3524;3,5470359 
3525;3,5471591 
$526}3,547283 3 
3527,345474955 
35328j3,5475286 
352 


I 54932485, 
35493712 
35494937 
3,5496162 62 


325453071, 545 


Tr b 


35475517} 


3539 
3531 
3533 
3533 


$,5477747 


3,5450207 
5 ihe436 


3-5478977| 


325497387 
354713, 5498512 
3548/35499836 

345501060! 


3550[3,5592283 3| 


honor 
1337 3,5529114 
3573\3» 5539330. 


3.574; 355 31545) 3 


3 975) (135553: 2760, 


3576 35533975 
3577 3,55 35189, 
3573 3,5536403 
3579 3,S537617, 
3580 3,55 28830 
3531 3,5540043 
3582, 3,5541256 
3583 3,5 542468! 
3584 3,5543 680 
3585 325544892! 


35$1j3,550 3507) 
3552 3,5504730 
3553135505952 
3554 345507174 
3555[323593395 
355635509518 
3557/3,55108591|3 
35 $8/3,5512059, 
3559.3,5513280 
3560, 3,55 14500 
356113,55157320, 

39633955 0293913 
ape gpaligh 
3 345519377 
3565 335 520595! 


3566 395521815 
3567355523031, 1 
913563 345524248, 


512, 


3» 5482.66 
3,5483 894 


35 34 
(3535 3 


$[3569325525465 
[357013:5 526682 


3587, 355 $47 304; 

3588 3.5543 524; 
3589 35549735 
3599 35550944! 
3591 355552154 

3592 35553363 
3593- 335554572 


| 261 
| 3615 
23616 


[395582 284 


3594 345555781 
3595 3,55 56989 


3597 335559494 
3598.3,5 560612 
3599 3, 5561818 
3600 335563025 
:Gor:3z55 64231 
3602,3,5565437 
3603|3,5566643 
3604 3,5567848 


3605 3,5569953 


3596 3-5 558197 


3610 


3647 
3618 
3619 
3620 


3586 34554630313 [3621/3 


1632) 
3623 
3624 
z625 
3626 
3627] 
2628 
3629 
3630 
3631 
3632 
3633 
2634 
3635 
3636 


3637 
3638, 


353 


'2640(354 611014 


FL ogartth. 
3, $570: 57} 


3,557 146i} 
345572665] 
3,557 3865 
3;$57 597% 


13,5 576275]. 


3,5577477 
$,5578680 

3,557988 j 
35581083 


3,5533489 
34558468 
35585886 
3,5 587086 
(3, $5882.85] 
3,5 589484 
3,$590683 
3,5591882 
3-5 593080 


33 $595476 
35599673 
3»5597870 
3, 5599066 
3, 3.5 600262 


3,560? 654 
1,5 603849. 
3,56050+4 
3.5606:2329 
J4© 6074 3 2 


”" 5609320 


35601458 | 


3;5 628627] 


. 


at... Kh 


HILTAS' 5 


EE ee 
Na.[Logarith. [[Nu.Logarith.|Nu.|Logarth-|Nu.|Logarith. 


3641 
3643 
3643 
3544 


3649 
3650 
3651 
3657 
3653 
3654 
3655 


3, 5613207 
3,5613399 
35614592 
355615784 
3645 [325616975 
3646|3,9618167 
3647,9,551935 
3648|3,5620548 
3,5621739 


 »S& 


3,56 —_ 


34562411 
4562530 
3,5626497 
3,56 2768 
3,562887 


3656 
3657 
3658 
3659 
3660 
3661 
3662 
3663 
3664 
3665 
3666 
3667 
3668 
3669 
3670 


3,56 


— 
355631250 
335632437 
3,5633624 
325634821 
3563599713696 
3,5637183 
35638369 
335639555 
5040740 
3,5641925 
3,5543109 
3,5644293 
325645477 
3 0/0 3,5646661 
3671135647844 
3672[3,564903 
3673|3,5650209 
3674|3,565139 


7 


3 


[3676 3,5 3,5653755|3711 
3677 3,565493613712 
13,565611713713 
3679/3,5557298| 371413-5$698419|3749 
35653478|[3715 
355596583716 
3, 566083837217 
3,56620171||371 


3986 3-5665553 


368713, $666731 
68813,5$66790 
3, 566908 


3702 
3704 


$,567026 
| 3,567 1440 


345673793 
3,5674959! 


3,5677320 
35678494 
3,5 679629 
3, 5680843 
3,568 2017 


3701/3, 5683192 
3,5684 364 


3568 5537 
3,5$686710 


3706|3, 5689054 


3707|3,5690226| 
noney 


3703 


370913, 3692568[ 37, 


3675 335652573, 371013, $393739 
Dd 2 


3,5672617 


3,5676144 


3-56949 1013746'3,573 5678 
3, 5696f080[374713,5736837 
35737996 
3557 391s 
325740313 
35741471 
3,57 42628] 


3,56995 8813 75c 


3731[3,5706597|[375: 
372213-5707764[3757[1:37484r2 
372313»5798930|[3753[3, 5749568 
3724[3,57100971[3759/3,5750723| 
37251357 11263|3760!2, 5751878 
372613572244 8[3761| 525753033 
372313155713594([3762/3,57 54188 
3723]325714759|3763[325755 343 
372913257 15 924|3764/3+5756496 
3730[3,5717088|3765/3+5757650| 
373113,5718252[37663,5758803] 
3732[3,5719416|[3767|3,5759956 
3733|3+5720580(|3768/3, 5761109 
373413-5721743|37693,5762264| 
3735 345722906 3770/3 3,5763417 
373613,5724069|3771/3-5764565| 
373713»572523113772[3-5762717] 
37383, $726393|13773(3,5766868 
373913» 5737555] 377435768019 
374013» 5$728716' 3775 3 45769169 
37411357 29877\[3776/3-5770320 
3743|3+$73 1038 37772134577 1479 
3743/3+573 2198|[3778|z, $7726 
3,$733358|[3779|3,5773 
37451 3557345181378 20770 
. 4703 


had 


WY 


i. 


Out Lt 


TAS! 


} 


Nu. 
3781 
3782 
3783 
3784 
3785 
3786 


3789 
3790,3-578 


3791} 
3792 
3793 
3794 
3795 
3796 
3797 


Logarich] 


3,57 75067 
3»5 777315 
3,$778363 
3,57 79511 
3,5780659 
'3;5781806 


[3787/3,5732953 
3 7383,3784100 


3,3785245 
3,5 786392, 


3,3788683 
45789828 
32579097} 


345794 


3-J7 978 


381113 


2Þ 


3,579397 
»5801263 


381 3,5811529 


325787538, 


3816 
3817 
3818, 
384413 
3820 
3821 
3822 
3823] 
3824 
3825 
3826 
3827 
3828 
3829 


3,5792118 
3,5793202\383.1 


3830 


Nu.(Logarith,q 


3,58 16084 
1,5817222 


15819497! 
: 58206 34 


EC —rn—_— — RX OS 


35821770 
3,5822907 


J 5825 I79 
35826314 


345827450; 
3,5829719 


3,5830854/ 
35831988, 


383 


383 
3835 
3836 


9813,5795550 1383 343-5835 388 
3, 5796693 


779 


;- 5800121 383735839918 
; 3838 
358024051138393,5842281 
358035473840 
3, 504688 3841 
713-5805829||3842 
3,5806969\|2843 
$,5Bo$110||33.44 
3,5809250([3845|335848967 
3,5$10389|3846|3,53850093 
3847|3,589133 


381513;531 £668 


| 


35813857, 


358331 22 
3,583 $255 


3,5836529 
3,3® $9.37654 
3.5838786 


3,53841050 
3,5843312 


3+5818359: 


3,5 824043" 


3,5828585: 


3851 
3852 
3853 
3354 
3855 
3856 
3857 
385 

3859 
3860 
3861 
3862, 
3863 
3864 
3865 


Nu: 


Logarith. arith.. Nu; 


3585573513386 
3,5856853|3887 
34585 7990 | 3388 
3,3859117 3889! 
3, $360244(3 8g0 
3,5861370|3891 
3,5862496|3892 

13;5863622|3893; 
35864748 [3394 
3,586 5873 | 3395 
355865998 | 3896 
3,586812 338 
3458692473898 
35870371 |3899 
3, 5871495 [3900 


3866 


33872618 3907; 3,59 


3867 


3868 


38 


3,5873742 3902 


Nu:| Loan! 


97) 35997304 


$2 74965 3903 
245875987 [3904 


3870/3438377 10/[3905|3,5916210 


3871 
3872 
3873 


38 


3875 


35344443 
355345574 
355846704 
33847834 


3876 
3377 
3878; 
3879 
7380 


384$|3,38523521/3 
384914, 585 3479 
3850 3,535 460 3 


3881 


3374 


358782332) 3906, 
3,5879353|3907 
3,5880475 
3,5881596; 

3,588 271 ol nll | EL Locke 
358838383921 
3,588495813912 
3 5886078|[3913 


| 


3-5887198||7914 
355888317 391s 


3-5899436|[2916|: 


3882 


$8 
19s 1589279 
88513,5893910 


3,5890555113919 
$,5891674|[391 


= 


35895028 
35896145 
355897262 
358938 79 
3,5899496 
3,5900612 
2/3,5901728 
35502844 
3, 1903959 
3,59050725 
3,5906189 


3,5998418 
3,59095 32 
3, 5910646 
3+591175 

3,591287 

3,5913985 
345915098 


345917322 
3,5918434 
3,5 919546 
3,5920657 
[3,592 1768 


3,5 925098 
3,592620$ 


395937318 


3,9931753 


ts 3,5814945|: 


> 


3920\3,5932861| 


3921. 


HILITA:\ 


392113,5933968 
3922/3,5935076 
3923|3,5936183 


3925 355938397 
$92613,593950JZ 


1392413,$937290, 


3958 


396 


930 3,5943925| 3965 


— 


[3:594593 j3908 


394713595 2671 


394913, 5964871 
395013»5965971 
3954 


954 3,5979367 


394813,5963771| 


3,5 967070 
395 213,5-968169' 
395 313-5969268 [3988 
3989 


3990 


13956 3,5972563 
3957 3,597 3 660| 


3599883 1]4015| 


Nu. [Loganth; IN: .|Logarith;|Nu,] JHSETTN No ]Logarth, | 


3999 
399 
39943 


325974758 
359758 $5] 
35976952 (399! 
3,5973048|3996 
3,597914513 997 
3,$980241| 3998 
3,5981336| 3999 
3,5982432|4900 
3593352714001 
34598462 244002 
3598571714003 
3,5936811|4 

3,5987905 


"' —- 


4095 


2,6022771 


3991|3,6010$17] 


3,z6011995 
3,6012993| 


3,6014080 14029! 
4230122 


3,6015168 
3,601625s5 


3,6017341 
3,691 8428 
3,6019514 
3 6020600 


3,6021685 


3,6023 856 


3,6024941 


4026|3,6048738 
4027/3,6049816 
4925 13,6050895 


36051973 
310053050 


3,60541 38] 
3, 6051 20F 
3z6056382 
3,6057359 
326058435 
36059513 
3,6060587 
3,6061663]. 
3,60623 z$ 
3,6063$1; 


031 
jad 
4933 
493 

4035 
4936 
4937 
4038 
4039 


4040 


RE 


397113, 5998999 
3,5$990092 
3,599TL 186 
3,5993279 
3975;3 3,53993377 


2976|335 994464 


4006 
4 


4007 
4008 


4009 
he 
4011 


613,6027109 


395995556 
345 995648 
345997739 


4013 
4913 
4914 


3,599992 2114016 
3,600101 3114017 


3,60021031/4018 
3,6003193|4019 


$5'3 600428 3 4020; 


3,6005 373114021 
3,600646 21/4022 
3,6007551|4023 
3, 600864 24 


4042|3,6054 88 


A041 


3,6028193 
3,6029277 
346030361 


3,6065963 
3,6067037 
z,6068111 


4+ iis 2 


4243 


3,6031444|4045 


3,603 2527/4046 


3,6033609 


3,6069185|- 
3,6070259] ' 
3,6071332 


36034692 


3,603 $774 
36036855 


3,607 2405 
3,607 3478 
050[3;6074559| - 


36037937 
3,6039018, 
3,6040099 
3,6041 180 
3 6042261 


30043 341 341 
3,6044431 
3,6045500 
3,50465 80 


;,6009729||4025 


3955135971465 


| 


3 ,60476 5 9\ 


3,6075623 
3,6076694 


h405: 


36077966 
3,6078837 D 
3,6079909 
6|3,6080979 
7|36082050 
3,6083.120 


36084190] 
COA 


Dd 3 


4061 / 


——_— 


-HILTAS'S. 


Nu. Logarith | 
4061|3,6086330 


406213,6087399 
4963|3,6588458 


406413,60895 37 


[4065|3,6090605 


4.066 3,6091674 
496713,6092743' 
4068 3,6093809 
4969/3,6094877, 
4979|3,6095944 
407113 ;,6o97011 


3,6099144 


3,60g98078! 


3,6100210, 
3,6101276| 


Nu, 


4096 
4997 
4098 
4999 
4100 
4101 
4102 
4103 
4104 
4105 


Nu,|Logarith. 


3,6123590 
3,$124660 
3,6125720 
3,6126779 
3,6137839 39 
3,61288g8 
3,6129957 
3,6131015 
3,6132073 
36133132 
3,6134189 
3,6135247 
3,6136304 
3,6137361 
3,6138418 


| 


|Nu. 


2313.6 
4132 
4133 
4134 
4135 
4136 
4137 
4135 
4139 
4140 
41 
4142 
4143 
4144 
4145 


3,6102343 
3,6103407 


3,6139475 
3,5 140531 
3,6141587|4 
3,6142643 


(4118 


Y; 26110857 rig 
3,611 = 4120 
298 


3,61129 


4131 
(4122 
4123 


bak 24 


3,6114046 


4125 


Is 3,6143698 


36144754 
3,6145809 
3,6146863 
3,6147918, 
3,6148072. 
3361 150026 
36151080 
3>6152133 
3,6153187 
3,6154240 


4126 
4727 
4125 


129 


30! 


3,611935 
3,6120417) 
56121478 \s 
3.61225 39/4 


3,6155292 


3,6157397| 4 
36158449 


Ln S9gont 


4146] 


Logarith., 
3,6162654 


3,6165805 
3, 62166855 
346167905 


3,6168954| 


32617000341; 
3 3,617105 2/417 
3,6172101 


3 ;61 73 149 


3,6174197 


F[3,6175 245(| 


3,6176293 


4147 


4148 


| 


4153 


3,6177340 


3,6183619 


3,6163705|) 
32616475 5//q 


fits 


4182 
(3,617838 4183 
4149 3.617943 4184 
4150/3,61804814185 
4151'3,6181527\4186 
4152,3,618257 314187 


4154,3,6184665 
[4155|3,6185710 
4156 3,6186755 
4157.3;6187800 


4178 
4179 
4180 


4181 


4188 
4189 
4190! 
4191 
4192 


4158/3, 6188845 
4159;3,6189889 
4160/3,6190933 
4161136191977 


3, 5156345 


4162 36193021] 

41631]3,6194064 
(416 36195107 
14165 3,6196150 


14200 


4193 
4194 
+195 
4196 
4197 
4198 
4199 


Logarith.\ 
3,6197193 197193 


713,6198235 


346199277 
3,6200319 


3,6216955 


3 36217992 
3,6219030 
3,6220067 


3,6221104 
$:0333 62223140 


3,62231 177 
3, 6224213 
3,6225 249 
3.6226284 
346227320 
3,6228355 
3,6229390 
3,6230424 
$,6231459 


3,6232493 


CurTr1ras 5. 


Nu. 


Ro 
4202 


4203 
4304 
$205 


4206 


Logarich] 


3,62333527 
3,6234560 
3,6235594 
3,6236627 
3,62 37669 
3,62 33693 
36239725 


|Nu.|Logarith, 


423613,6269559 
4237/3,6270585 
4238]7,6271610' 
4239|3,6372634 
4149 3,627 3559, 
4241/3,62746$3 


4297, 
4208/3,6 249757 
4309136241789 
4210[3,6242821. 
421113,6243852 
4212(3,6244884 
4321 313,6245915 
4214 346246945 


4343 
4244 
4245 
4245 
4247 
4248 
4249 


4215/3,6247976 
42316:3,0249006 
17,3,6250036 


4320 316253124 
4221|3,6254153 
202|3,6255188 
4223, 3,6256211 
4224 3,0257239 
$225[3,6258267 
4226/3,6259295 
4227,3,6260322 
4228/3,6261350 
4229,3,6262377 
4130|3,6263404 
423113,6264430 
423313,6265457 
4233]/3,6266483 
42 3413,6267509 


[4251 
30 4252 

wr 3+6251066/4253 
119,3,6252095|4254 


[4262 


4265 


4250 


4255 
4296 
$257 
4358 
45 

4260 
4261 
4263 
4264 
4265 


4242 3,6275703 


3z6276730 
$:6277754 


3 6278777| 


3,6279800 
3;6280823 
226281845 
3,6282867 
326283889, 
346284911 
3,628 5933 
346235954 
36237975 


2,6290016 
2,6291036 
3,6 292057! 
326293076 
0294995 
3,6295115| 
[3,6296134 
325297153) 
3,6298172, 
3,6 299199, 
3,6300208 


4267 


(4268 


4269 


3,6301226 
3,6 302244 
36393262 


$23513626853411437013,6304379 


lt 


Na. 
4271 
4372 
4273 


4275 
4275 
4277 
4378 
4279 
wo 
4281 


4383 
4284 
4285 
4236 
4287 


283 


36288996] 14290 


4274/3,6308345 


4332/, 6316467 


3z6 395 296 


Logarith. 


Nu. 


470 


Logarith| 
— 
363407409] 


3,63096312 
346307329 


336309361 


4307 
4308 
4;09 
4310 


320341749 
396342757 
326343765 
3553344273] 


4311 


3,63 10377) 
316311392 
345312408 
320313423 
23631 4438 


4312 
4313 
$314 
4315 


326315452 


36317481 
2x6318495 
36319508 
3-63 20533; 
36321535 


4289, 
2 


4291 
4292 
4293 


3:63 z 25 48 
3,6333560 


36324573 
3,6325585| 
346326597 
36327609 


4394 
4395 


4297 


4196 


316325620 
325329633, 
3-6330643 
236331653 


| 


(4328 


4298 2,6332664 


4316 
4317 
4318 
4319 


3,6:45780 ; 
26345788 
3>6347795 
3634880 
3,6349800 
3,6359814}. 
3,6351 $29 
3,6352826] 
2,625 3832)” 


4320; 
4321 
4322 
4323 


4324;3,6358857 


4325 


36354337] 
30355843} - 
36356848 
$635 7858]: 


4326 
4327 


4329 
4332 
4331 


4332 
333 


4299346333674 
4392.3,63 34685; 


4334 
4235 


3,6360865 | 
2,6361:869g 
226362872 
336363875 
3226364879 
126365882 
346366884 
36367887 
226368889 
316369991 


4301[2,63 35694 
4392 3,6336704 


4126 


1,6;70893 


4337 


4303 |316337723|4338 316373895 
$304 3,6338723, 
4395126339732) 


4339 3-6373396 
4:40}.6274897 


(3 16:7 I $94 


"_— 


CHILITAS Fe. 


4352 
353 


Jn 36384893 


354 3-6;88842 


4346 3,63 80897 


3,6381896 
3633828395 
363838394 


3» 6385891 
36385839 
3, 6387887 


||Na. 


$355[3-6;89882] 
43561346;90879' 


435713,6;91 878, 4392 
358 36392872 4393 36427612 
ety 4394]; 


4376 
377 
4378 


Logarith. 
34641077 3 
16411765 
326413758 


143793 


4:80 
43831 
4382) 
4333 
4334 
4335 
4;86 
4357 
4388 


4390 


4385] 


5,14:95 


75586: 
3,6 296857 
326; 97852 


36398847 


336 i 998 42 
464003 37, 


- 316403 $20 [4 


2,6401832 
464028 26 


[4:98 


4,96 
4:97 


[#399 


4400 


16413749, 
320414748 


[26415733 


36416714 
3,3, 6417715 
2, 6418705 
»64 19696 
2,6420686 
2,6421676, 
236422666 


3»642454 5, 


4391246425634 


3,6426623 


,6428601| 
36429589 
36430577 
35643 r565| 
246432553) 


36406 8 2 


Fi 
37 
437 


364977951440 
316408783 [44 
3:6409781 


= 


4401 
4402 


2,64 36500 
116437487 


4126433473] |; 


4495[39439459 


246433549 
246434527 447' 
36435514 


Logarith 
36445371 
326446355 
326447339 
336443323 
2,6449307 
|3,6450391 


Nu., 
4411 
4412 
4413 
4414 
4415 


3 Logarith 


4449 3;648262 
4450 356483600 


4451 3,6484576 


36451274 


4261:;646011 14 
4427|3;64610g5 
44281:,6462076| 
4429 236463057, 


26469905 
1,6470894' 
-$13,6471873 
256472851 


»6440445 
40713644 1430 
$3,6442416 


136444336, 


930443401 £144 


2 26473 $ zo 
16474808 
16475785, 
| -3647:7740 


4460 3,649334 


| 


4458 3» 6491401 


4452 326485553 
4453. 326486537 


4455 396488477 
4456. 36489453 
#444 336490436 


4459 3.6492 37$ 


4461 3,6494332 
4452 3,649529 
4453 3, 6496369 


4465 3.64 coplars 
4466 3,6499187 
4467 26500269 


\4468/3,6501132 


$69 3.6103104 

4471 2, 6504047 
4472 3,6505018 
4473 3 6505989 
4474 3+ 6506960 
4475 2.65c7930 
4476 3,6508901 
4477 23, 6509871 


Wotlk $1:16478718 | 


4478, 3,65108341r 
4479 2465 21311 
Gs) 226512780 


Cuttrass: 


Logarith. 
326513750 
3,6514719 
44331365 15687 
4434] 3,6516656| 
4485 346517624) 
4436 3,6518593| 
4487|3,6519561 
4488|3,6520538 
4489|3,6521496 
4490320622463 
4491 3,6523430 
4492[3,6524397 
4493]3,53525364 
4494|3-0526331 

3,0527297, 


Na. 
[4481 
4432 


4518 
4519 
4520 
[4531 
4522 
4523 


4524 


4525 


4526 
4527 
+5 25 
4529 


4530 


4495 
4496|3,0528263 


4497 
4498 
4499 3,6531 160! 
4500|3,6532125 


| em nnd | EEPr— 


4501[3,6533090 
45021[3,65 34055 
45031365 35019 
4504[3,65 35984 
4595[3:6536945 
4596[3z6537912 


4508 36539839 
4509 3,6540802 
4510[3,6541 11765 


53 3,6 
5$14/3,6545516 | 


4535 

536 
[4537 
har 
4507136538876 /4542 
(#544 
4545 
4511 3,6542728 4546 


512 36543691) 4547 
544653145483 


4531 


3,6529229/4532 
3,65301g5| 4533 303057 


4534 


538 
4539 


541 


543 


4516 
4517 


|Logarith 
3,6547539 
3 6548501 
36549462 
3,6550423 
36551384 
3,6552345 
3,6553306 
36554266 
3,6555226 
3,6556186 


3,6557145 
3,6558105 


3, 6560023 
3,6560982 


3,6559064 


[Nu. Logarith. 


Nu.[Log 


IT 


4553/3 
4553 
4554 
4555 
4556 3658583 
4557|3»6586790 
455836587743 


346581068 

3,6582023 
3,65329761[4 
36583930 
36584884 


y 


606 


| 


4586|3,6614340 
458713,6615287 

4588 346616234 
45 85j3,<617181 
4590 3,6618127 
4591 3»6619073 
0/4592 3,6620019 
4593|3, 6620964 


45 59,3,6588696 
4560 3,6589648 
4561 3,6590601 
4552, 3,6591553 
#363 3»6592505| 
4564 4326593456 
4565/3,5594408 


45941 3,6621910 
$595 3,6622855 
459613»6623800 
4597] 36624745 


arith. 


4598136625690 
4599|3+662663 
= 3,66275 78 


— 


30561941 
3,6562899 


3s 65 64815 
326565773 
3,6566730 
3,6 567688 
3 6568645 
3,6569602 
3»65705 59 
3,6571515 
3,6572471 
346573427 
3,6574383 
3,6575339 
3-576294 
3,6577250 


þ 4549/3»6579159 
4515/3:6546578) 455013,638011 


| 


6578205 


4 


| 


4566; 3,6595359 
4567 36596310 
4568 3,6597261 
4569|3,6598212 
45 70/3,6599162 
4571/3,660011 

4572|3,6601062 
457313,6602012 
4574 3,6602963 
457513,6603911 
4576\3,6604360 
$77 3,6605809 


4601 3,66285 23 
4502 3,662946 
4603[3,6630410 
4504|3,6631353 
| 

460513563 2296 
4606|3,5633239 
4607136634182 
4608|3,6635125 
4509 3,6636067 
4610[3,6637009 
461113,6637951 
4612 3, 6638893 


4577 
4578[3,6606758 


4579 
[45803 
4581 
[4582 
[4583 
4584 
4535 


3,6608655 
3,660960 3 
3,6610551 
3,6611499 
36612445 
3,6613393 


| 


3,6607706/4614 


[15's 


4613/3,6639835 
3,6640776| 
36641717 
3,6642658| 
3,6643599| 
346644539 bo 
$,66454 
20\3,6646420 


4615 
[4616 


4617 
4618 


— ————_eeenome DZ——— 


 Currras 5; 


Nu, 


4631 
4622 


4623 


4525 
4625 
4627 
4625 
4639)? 
4630 


[463 


4624 


Logarith | 


3,6647360 
3,6648299, 
36649239 
3,4650175; 
3,6551117 
12,665 2056 
3,6652995 
3,6653933 
2 6654872 


4632 
4633 
4634 
4535 
4636 
4637 
4638 


$645 3,5 669857, 


3,6670792, 4581 
3,6671727) 4532 


346661434 
3,6662371| 
a4 


66424 


3 ,665892 2, 


3,6672691! [; 
36673595, 
36674530 


$65113,6675463' 


3,0676397 


326677331 4688/3 \6709876|| 


3,6678264 14689 3,5710803 
4655 3,6679197 4690 346711728 


nl 


46557 3,6681092 


(4993, 3,6685654 


4671/3,6694099; 
4672|3,5695028] 
4673 3,6695958 


— — 


326702459 
36703 339 


3,670431 
£68313.65 314 


4684 3,67 06169, 


14585 |3,6707095 


4586, 3,670802-3 
14687 3,6708950| 


4558, ,3z9681995 
4559 3 6682937, 
4550, 3,6633859 


(4561 I 326634791 
145523 16685723 


4674 3+5696887], 
4 Pages +975;3,6697516| 4719. 3-67 ;0209 


| 
| 


[Nu. Logarith., Nu. 
4656 3,6680130, 4691 


| 
l 


4692 
4693 


4594 
14595 


$,6712654 
3,6713580 
36714506 
3$,0715431 
346716356; 


14638 


4554 3,66875%5 4699 
3,6655810 $555 3,5638516; 4708 
346655748! 4556 326039447 4701; 
316657685, 4567 325690378. 4702 
3,6658523, 14658 3, 6691308, 4703 
3,6659569| (4569 3.66722 39,4704 
3:6560497, 4679 3,.6693169, 4795 


4706 


14707 


4708 


br 36 
4697 


479313» 


3,6656116 's 4676 3,6693745, 4711 
3, 6657051\4677 I, 6699674 4713) 
3,6657987/4678 36700602) 471 [35732974 
46793,670155 014714, 
4530 


(#75 


| 


[ 


4716 


4717 


3,6705212 4718 
4719 


4720 
(4721 
4722 
4723 


725": 


4724, 


[4 


| 


3,6 


36717331 


3,6713206 
3$z9719130 
3,6720054 
346720979 
36721903 
3,6722826 
3,5723750 
3,672467} 
36725595 
3,6726519, 
3,672 7442, 
3,57283 6F, 
3, 6729287, 


36731134) 


[3,6732053 ?| 
345733895 

36734817 
346735738 
326736659 
316737579 
36738500 
3,0739420 
3,6740340 
3,6741260' 
Be 242079; 
3 16743099, 


| 
| 


3,6 3,07440 18 14760 3:6776069 


Nu.|Logarith.)Nu. 


4726 
4727 
4728 


472913, 
473 
14731 
4732 


4733 
4734 
4735 
4735 


4737 


4738 
4729 
4749 
4741 
4742 
4743 
474 

47+5 


; 4746 


4747 
4745 
4749, 
4750 


4751 


4752 
4753 
4754 
4755 


Logarith, 


3»6744937 
36745852 
36746735 


3,6749525 
3,675044 7 
3,6751325 
3,6752283 
$,67532c0 
3,6754117 
3,56755034 


3,67 58951 


3,6756867 
35757783 
3075 8700 
3,67 59615 
3,6760531 
3,67$1447 
3,6762362 
3,0763277 
3,6764192 
3,6765107 


3 0766022 
36766936 


3, ;,6767850 


3,6798794 
3,6769678 
3,6770592 
3,6771505 


4756, 
4757 
4758 
4759 


3-6772418 
3,677 3 3 32 J 
36774244 
326775157 


Cnrtias x. 


Logarith. | 


3,6776982 
36777394 
3,6778806 
3,6779718 
3,6789629 
3,6781450 
3,6732452 
23,6783 362 
320734273 
36785184 
3,9786094 


[Nu. 
4761 
4762 
475; 
4764 
4765 
765 
4767 
47658 
4769 
4779 
4771 


3,07 $7;004 
47 733+6757 914} 
47743» 6783824 
4775316789734 
4775, 3,6790543 
4777 36791 52 
4778 30792401 
4779, 3,5793370 
4750 30 346794279 
4781; 3,6795187 
47823, 6796096 
7833 07970: + 
3,6797912 

we $1 3:6798815 
4787 3,6802634 
4783| 3,6801541 
4789 3680244) 
4790 3. ,6803355 
4791/3,6804262 
4792/3,6805168 
4793/3,6806074 


4772 


Nu.\Logarith.| 
4796 3,0808792 


4797 3,6809697] 
4798|3,6810603/ 


47 393,681 1507, 


No. Logarith. 


4831 1$31/3,684037c 370 


4333 
4833 
4334 


4809/3,6812412, 
4801! 
4302; 
480313, 
4804 


[_ 


3 6814222) 
3,6815126 


430713,68 18741 
4808. 3, 68 1964s 
4809 3,6820548 
4510 3,6821451, 
4311/3,6812354 
4312.3 ,6323256, 
i813 3 6324159 
4$14'3,6325061 
4315 3,6825963), 
4316 3,6825$65 
4817 3 6827766, 
4518 3,6823668 
4319 3,5829569 
4820 3,6830470 
(4821/3, 6831271 
4822/3, 683227 

4823 326833173 
4324 3,6834073 
4825 3,6834973 


| 


4828 


4826/3,6835873 
4327,3,6836773 
(3-6837673 
4829/3,6335572 


4795 3,6807885 


4794 '3,68069$80 | 


4830(3,6839471| 


4835 
[3s ,6813317/\4836 


2 6816030, 
4305 3,6816934|484c 
4896 3 ,6817838 [4841 
14542 


| 
i 


14853 


4537 
4838 
4339 


454? 
4844 
4345 
4346 
4847 
4845 
4849 
4850 
4551 
452 


$50[3,6357417) 48 


4854/3 


214357 
4358 
43859 
4860 


4861 
14862 


4363, 
4364 


4b6s 


4855] 


Nu. 


3,6841269 
3,684216 

3,6843066 
3,684396s5, 
3:684486; 
3,6845761 
3,6346659 4873 
36847556 [4374 
3-6848454 [4375 
3,6849351|4376 
3,6850248 4877 
3,6851145 14578 
3,685 2041 4579 


4868 
4869 
4870 
4871 
4872 


Logarith. 


4866|3,6871721 
4867 cot 
86 


3,68 735 ; 
3,687439 
3z6875290 
3,6876181 
326877073 
326877964 
536878855 


36879746] . 


3,6880 5357 
3,6881528 
3,6882418 
3,6383308 
3,6884198 


26852938 458C 4b80 
3,685 3834 (4861 
36854730, 4882 
3 6855626 (9595 3 
3 68565 22//4 


3; 
3,9858313 4 886 
"M 6859208, 4587 
2.636010}, go 
3,6S60992| 
3,6361892 
3,6862787|\ 
3,6863681 | 
3,6864575| 
3,6865469 
3, 6866363 


[3,6868149 


3,6368256 


3,68699243 
3,6869636 | 
3,6870828" 


3,6885088 
3,6885978 
3,6885867 
36887756 
3,6888646 


13,6892 200 
(3, 16893039] 


3,6889535 
3,589042 3 
3z0891312 


3,6893977 
3,689486g 
3,6895752 
3,6896640 
3,68975 27 
3,6898414 
3,6899301 
23,6900 188 
3,6901074 


_—— ————— 


3690199 


G42 


Nu. 
4991 
4902 
4993 


492513,6906390 
4925 3,6907275 
4907136908161 


14908[3,6909046 


4938 
493 9, 3,69363 yo 


40A0 


0934631 
30935511 


4910/3,6910815 
4911/3,691 1699 
4912/3,6912 584 
14#913[3,691 3468 
4914356914352 


4909/3,6909930 49 


4915 3,6915235 


4943 


| 

4945 
4946 
4947 


4916/3,69161 Ig 
491 7,369 17002 
4918 3,6917885 
4919 3,6918768 
[4929 36919651 
4921 3,69205 34 
4922(3,6921416 


4951 
4952 
4953 
4954 
4955 
4956 
4957 


ce ee et oe A es, 


492 3/3,6922298 
4924 3,6923180 
4925 3,6924062 
49260/3,6924944 
| +927/3,6925826 


4958 
4959 
4960 
4961 
4962 
4963 
4964 


931[3,6929350 
$932/3,6930231 
933/3»6931110 
$934, 3-0931991 
14935 3,695 2872 


/ 


| 


4968 
6 


T-T7-13»9937 
49+1 3,6938148 
4942 30939027 


4948 
4949 
4950 


3,6937269 


3,6939906 
3,6940785 
3,694166 3 
36942541 
3>6943419 
3,6944297 
3,69451 74 


3 »69469 29 
3,6947805 


326950437 


| Cuntras g; 
Logarith.|Nu.[Logarich, 


3,6902847114936|3,6933 
752 

3+69937331/493713, - 

3,69046 19 


$994 |3,6905505 


3,69460g 2| 


3>6948687| [4983 
6949560 4989 


3,6952189 
3,695 3065 
39953941 


3,6955692 
3,6956568 
326957443 
3 69583 18 


4965 
4956 


3,6959 193 
36960067 


= 


3,6960942 
3,6961816 


3,6951313| [4 


| Nu.|Logarith.| 
3,6964438 


972|3,6965311 
4973[3,6966185 
4974/3,6967058 
4975/3>696793 1 
4975 3 
4277 
4978 3,6970549 
4979, 3,6971421 
4980/2,6972293 
4981|3 6073165 
4982 
498; 
4984 
4985 
4936 
4987 


3,6977523 
3,6978394 


3,6982746 
3,6983 G16 


30954817] | 


4997 3,6987093 


3,6984485 
3,6985 355 
3,69862 24, 


4000 


45759 


00513,699 


3,6979264|[5023|3,700963 3 
3,6980r 35||5024|3»7010496 
290 /3,698 1005||5025[3,701136z 
3,56981876|5026|3,7012225 
502713,7013089 
5028|3»7013952 
5029/3,7014816 
$030/3-701 5680 


$032|3,7017406 
[3,6987963||5033[3,7018269 
3,6988831]5034[3,7019132 
$2293, 6989700|5035/3,7019995 
5001[3,6990569{503613,7020857 


— — ——— 
—_ 


Nu.[Logarich, 
——_ | Oy 
5006 36994908 
5007 3,995 776 
5008/3,6996643 
5009 3,0997510 
5010 369983 77 


6968804|[5011'3,6 
, 999244 
3,6969676 FOI ; 


2 
5013 
5014 
Sols 


337000111 
$37 000977 
327001843 
3,7002709 


3,6973165|ſ5016 327903575 
3,6974037|5017/3,7004441| 
3,6974909 5013,3,7005 307 
36975780||5o0rg 
3:697665 2/5020 


37006172 
3,7007037 
5021[3,7007902 
(022/3,7008767 


031/3,7016543 


3,6993173||5039'3,7023 
042 (5240 3.702430 


CurirtrTas 


6. 


Nu.[Logarith.||Nu.|Logarith.|Nu.| 


5041 
5042 
5943 
5944 
5945 
5046 
$247 


5048 


5049 
5950 


SOFl 
5052 
$953 
$054 
5055 
F056 
$057 
5058 
$959 


wa tho. 


| 
oS1 
595? 
5063 
5064 
O65 
50$6 
$957 


5069 


$071 
5072 
5073 


ih... i. _ 25 A it. i... AS. AS. A. 4 
-” 


go63[ 


5070|3,7050080 


5974 


3,7031193 
3,7932054 
337933914 
357933774 
337034633 
3,7935493 
3»723635 


$:7041 505 
3,7042363 
3,704322 
3,79044079 
3,7044937 
3,7945794 
347046552 
3,7047509 
3,7048366 
297049223 


3,7050936 
37051792 


5083 
5084 
5085 
5086 
5087 
go88 
508g 
$090 
50g1 
$093 
5093 


5094 


5095 
5096 
15097 
5098 
5099 
,FTOO 
'5Io1 
"5102 
5103 
(5104 
5log 
5106 
5107 


3,7052649 
37053505 


1273137054360 


5108 
[5109 
1FIIO 


3,7025167|[5076 3,705 5216\5111)3,7085059 
3,7026028||5077 3,7056072|[5112 
3,79268g0||5078/3,70559 375113 
3,7027751\5079 3,7057792|55 14 
3,7028612\|5080 
3,7029472 |5031 
3,7930333|50832 


37058637 [5115 
3,7059492 [5116 


3,7050347 [5117 
3,70612011||5118 


3,7062055||F119 
3,7062910 5120 
3,7063764|5 121 
3,7064617||5122 
3979654715123 


3,7067178|5125 


3, 7066324|5124] 


3,708675 

$,7087607 
3,7088456| 
3,7089305 
$,70g0154 
3 47091003 


3z — 


514 
i 
5149 


x 
FI51 
FIS2 
F153 


3-709 1851 
37292700 
3,7093548. 
$,7094 390 
3,7095244 
3, 7096091 
3,7096939 


3,7068030 5126 
3,7068884|5 127 
370697375128 
3,5970589|5129 
3,7271442|5130 
347972294|5131 
3,7973146|5132 
3-7973998|5133 
3,7074850|5134 
370757035135 


37077495(|5137 
3,7078256|5138 
370791075139 
2,7079957|5 140 


3,7076553115136 


347097736 
397098633 
327099480 
3,7 100327 
3,7101174 
3,7192020 
3,7102366 
3,7103713 
3$,710945ſ9 
3,7105494 
3,7106250 
3,7107096 


5154 
$155 
Fls9 
9:0, 
SIS 

$159 


5160 
5161 
5162 


5165 
F166 


5167 
F168 
5169 
5170 
$171 
$172 


———— 


3,710794I 
3,7108786 


3,7109631 


| 


3, 7080808 [5141 
3,708 1659 5142 
$7082 509|[c143 
3,7983 3595144 
3,7084209 


3,7110476 
3,7111321 


5173 
5174 
$175 


5176 
$177 
5178 


37a 


Logarich.[Nu.|Logarith,| 
ZI. 


397115542 
3-71163$0 
37117229 
37118072 
3,7118915 
3,7119799 
3,7120601 


3,7121444 


37122287 
3,71 23139 
397123971 
3,7124813 
3,7 125655 


3, 7126497 


3,7127339 
3,7128180 


3,7129862 
3,7130703 
3,7131544 
3,7132385 
3,7133225 
3,713406s5 
3,7134905 
3,7135745 
3,713658s 
3,713742S 


3,713910 

3,7139943 
3,7 140783 
3,7141520 


3,7142499 


$163|3,7125021| 
5164 


3,7138264 | 


3,7113010 het 


514513711 385 


TT 


98 


5180(3,7143298 


Currtras 6, 


N.|Logarith.][Nu.[Cogari.[NuJLogarit 
5181,3,7144136 3376 
5182 3,7144974 
5T83|3,7145822 


$187/3,7149162||5222 
$188|3,7150000 5223 
5189 3,7150837||5224 3»7180032|[5259 3,7209032 


FI91 3271525105226 3-71816gg\5261 3,7 24068; 
$192/3,7153347 (5227 357182525 |[5262/3,7241508 
$193/3,7154183 $228|3,7183 3565263 327212334 
5194/3,7155019 $22913,7184186{|5 264 3,72T3I59 
$195:3+7155856|5230 327185017[5265|3,7213984 


5198;3-7158363|523; 3,7187507|5268 3,7216458 
$199 3-7159tg8\ 5234 3,7188337 526913 7217282 
5200 3710003 3| 523513,7189167|527013,7218106 


—— 


5201 3.716086g $236]3+71899g6, 52713-73 18930 


7203 3,7 102538/ 523837191655 [527303 7220578 
510+ 3,7103373| $239|9>7192434|5274/3,722 1401 
$205/2,7164207| $249/3-7193313 [5 27513, 7222225 
$206;3,7165042 
15 207,3,7165876 
5208;3,7166710 
5209 3,7167544 
F210,3,7168277 


[$242 $127 194970|527713,7223870 
($2433-7195799 5278[3,7 224694 
5244[3-7196627 {5279137225517 


! 


$21213,7170044 
$213[3,7170877 
$214 Fd 


5$248/3,7199938 [52$3[3;7328806 
chu pA 3,7229628 


5216 3>7173376|$251,3,72024205286 3,7231273 

33171327174208 [5252 3,72032471|5 28 

($218/337175041, 05 3,3-7204074/5288(3,7232914 

5184 3,7145650|5219]3,7175873 5254 3,72 04901 

$155/327147488 [5220|3,717570,5 $355 37205727 

5186/3,7148325 [5221 3>27177537|5255 3372065 54'5291 3>7235378 
3271783695257 372073805292 $,7236298 
327179200{[5258|3,7208206 $29313,7237019 


9190 3-715 1674|$225[3,7180863 520037209857, 5295[3,7238660 


_ | Aft. 
$196 3-7156691/5231[3,7185347|5266'3,7 214809, 5301/3,7243578 


893190 157527|$23213-7186677/5257/3,72156z 3/5202 37244397 


5202 3,7161703|5237|3,7190825 5272317*19753($30713,7249491 
$241[357194142|527613,7223048 (531 i 3,725 1763 


$245[3>7197455 [5280372263 39 $315 3,7255023 
$211]3,7169211 5246 3,7198283 [5284 3» 7227162 5316 3,7255850 
$247|3-7199111 |5282|3,7227904 5$317,3,7256667 


-[Nu.|Logarith. 


}13>7232093 


$28913,7233736 
329013572 34557 


\529413,7237839 


[5256 37239480 
( #97 (37240300 
$299 /3,7241120 
15299 35724 1939; 
15 39013,7242 759 


$303[3»7245216 
;$304,3,724%035 
5 305137246854 
$306(357 247672 


5308;3,2249309 
5309 3»7250127 
531013,7250945 


$312 3,7252581 
f313/3,7253398 
5314 2,7254215 


$318 3,7257483 
$319 3,725830 


215[3,74 2543 


209 327201993/528513.7230450,5320 357259116 


-] 


Curlnras 6. 


Nu: 
$321 
5322/3 
F323 
5324 
$325 
5326 
$377 
5328 
5329 
5330 


Logarith. 
347259933 

37260749 
3,z7261 565 
3»7 262380 
327223 196 
3,726.40 13 3 
3,7264527| 
3,7 265642| 
3,726645 7, 
3,725727% 


5332(3 
$332] 


$335 
53 36,3: 


5344 
5342 
#343 
5344; 
53845 


$346, 


5348 
5349, 


$353 


93S) 


$347 347281 101 


,7268087, 
1.7253go1ls 


i 17274244 $379.» 7299743. $4953,7 327957 

7478450 (5374) :3,7 390551 (549613,7328700 
$337 3 7472972 5372/3,7301360 5497137329564 
5338/3,7273786| 5373137392168 5408;3,7330367 
| $339/3»7374599, 537437392977 | 5499. 
15 3.40, 


$27 27543 
"nf 2762 26 
3,7277852 
34727866 4| 
327279477, 
3, 3-7:80290: 


3,7281914) 
3,7282716\ 


$359 327233538 


5357 (3s 
53523, 


37284349 
3, 7235161; 


3,7235972; 


[3,7287595| 


Nu. Nu.|Logarich. 
5$35613,7288 406, 


5357|3,7289216 
535813,7299927 


259 3,7290838 


350[3,7291548 


[536134729 347292450 


5362 3,7293308 
$363 3,7294078 
534 3,7 294883 
($365 327 295697 


$356,3z>7294597 
5367 347297316 


$3333,7259715; 5363 397 293135 
53 34 3,7 2795 39; $399 $72939 34} 


(5375132739 303785 | 
|5 376347 394593 
"5377 3,7 395400 
$373 3,7306208 
5379 3,7 397915 
15380 37307323 
5381 3,7303630 


[5 382, 3,7 399437 


5383.3,7310244 


5334 3,7311051 {5419 


153853,7511857 


$386 3,7312663 
5387, 37313470 
$338 3,7314276, 
15389 3573 15082 
5390, 3,7315888, 


Na. 
F391 
$392 
5393 
5394 
5395 
5396 
5397 
5398 
5399 
5409 


54ol 
5422 


$493 
5494, 


$4.10, 
543713 
5412 
[5413 
5414: 
5415 
5416|3 
5417 
5418/3 


5420 
5421 
$422 
(5423 
(5424 


3,7 319914 


Logarnh.! 
3,7 316693 
327 317499 
37318304 
3,7319109 


3,7 320719 
3,7321524 
3,7322329 
3,7323133 
3, 73323938 
3373 24742 
3,7325546 
37326350 
3>7337153 


3, 7331170, 


327331473] 


373 32775, 
317333578, 
3,73 34380, 


3573335182; 
3578 35985 | 


37336787 
3»7337588 
3,7 333390, 
357339191 
3273 3999} 


3,7349794 


p — 


Nu 


5426 
$427 
5428 
5429 
5430 
5431 
432 
F433 
5434 
#435 


5437 
5438 
$439 
5449 
5441 
5442 
5443 


5445 
5446 
5447 
5448 
5449 


5451 
5452 
$453 
545 


397341595 
17343197 


327 343197 


5425] 


34734399735 


54593 
460 


5436 


5444 


5450 


Logarich. 


327344798 
$7 345598 
347 34639 

397347198 
3$»z73 $27 347998 
37348798, 
337 349598, 
3>7359397 


37351995 


317 352794 
337353593 
3,7354392 
3,7 355191 
37355989 
3,73 56787 
327357585 
357353383 
3,7359181 


357360776 
37361574 
397362371 
3,7363168 
3,7363965 
3,73 64762 
347365558 


37366355], 


347367151 


37351196, 


3:7359979| 


| 


5455137367948} 
5456 3,73 68744 ; 
5457|3,7 369040 
5458|3,7379335 


— 


27370986 


Currtrias 6. 


Logarich. 
3»7373732 


213»7373517 


347374312 
347375107 


495 347375902 


3,737 6696 
3,7377491 
3,7378285 


3,7381461 
Aib2res 
3,7383048 


3,7383811 


347384534 
37385427 
3,7386220 
3,7387013 


(480|3,7387806 


3,7388598 
327389390 
$,7390182 
3+7399974 


5455 37391756 


3,7392558 
37393350 


8$13,7 394141 


337394932 
3,7 395723 


3,7396514 


5492 


337397395 


$493 3+7395096 
$494[3;7 398886 
($49513:7399677, 


5496 
5497 
5498 
5499 
> mn 
5501 
FFOTz 
F503 


3-7379079||5504 
$70|3» 7379873 


13573 3-73 80667 


5505s 
5506 
$507 
5508 
5509 
5510 
SSII1 
5522 
F$13 
5514 


$516 
$517 
5518 
F519 
$520 
5534 
5522 
5523 
5524 
5525 
5526 
$527 

5528 
5529 


7115539 


Nu.) 


5515] 


Logarith. 


3, 7400467 
3,7491257 
$27 402047 
3,7402837 
347493627 
3,7404416 
3,7 405 206 
3,7495 995 
37406784 
32749757 3 


Nu 


Logarith. 


3$31 
5532 
5533 
5534 
5535 
5536 
$537 
5538 
$539 
$540 


37428037] 
3374288 22 
37429607, 
37439392 
327431176 
3,7431961 
347433745 
327433530 
347434314 
3,743 $098 


3:7408362 
3,7409151' 
3,7499939 
3,7410728 
37411516 
3,7413304 
3,7413092| 
37413880 
3,7414668 
327415455 
3,7416243 
3,7417030 
337417817 
3,7418604 
3,7419391 


3,7420177 
397420964 
37421750 
347422537 
374233323 
3,7424109 
3,7424895 
3,7425 680 


[5544 


5541 
5942 
#543 


$545 
F545 


3,743 5881 I 
3,7436665 
3,7437449 
3,7438232 
3, 74390T5F 
327439799 


$547 
5548 
554 

5550] 
F551 
5552 


$$53 
55s 

3555 
5556 
$$57 
$558 
$559 
5560 
5561 
5562 
[5 563 


3, 7426466 
327427351 


556 


37440532 
337441365 
327442147 
3,7443930 


337443712 
37444495 
337445277 
3,7446059 
37446841 
3,7447622 
337448404 
3,7449185 
3,7449967 
357450748 
327451 529 
3,745231 0 
3,745 3091 
3,7453871 


556513,7454652| 


$599 


N 


| = 
$5673,7456213 


568 
55369 
5579 
$571 


15572 


$573 
3574 


$575 
5576, 


$577 
5578 
$579 
5580 


Us Logarith. 


l——_— — 


327455432 


3,7456992 
3:7457772 
Þ 7498553 
3,745933 

3,7460111 
3,7460890 
397461670 
3 17462449 
3,7463238 
3746400 

357 464785 
33746556 

3,7466342 


5581 
5582 


3,746712 
3,7467898 


5583 
5584 
[5585/3 


3.746867 
3746945 
327470232 


5506 
558 


558 
5589 


3,7471009 
3,7471787 
3,7472564 
3,7473341 
3,7474118 


F$91 
559% 


3593 


$594 3,7477225 
5595|3,7478001 
$5963,7478778 
$597| 37479553 
5598 3,7480329 


$599 
600) 


3, 7474895 
3,7475672 
3- 74765448] 


17481105 


þ 3,7481880| 


CurrtTnas 


E, 


5602 
5603 
5604/3 
5SO5 
5606 


ow & ow 


> tos” 4 
5608 


+601(3,748 2656 5636 3,7509780 5671 
3,748343115637,3,7510480| 5672 
3,7484206 5638 3,75112511\5673 
17434981 |5639,3,75120211|5674 
3:7485756 $640, 3,7512791|'5675 


374865315641 
3,7457306|5642 
3,74388080|5643 


| 


5609 
5610 
5611 
5612 
F613 
5614 
= 
5616|3 
$617 
5618 
ſ619 

620 
5621 

622 
5623[3 
5624 
5625 
5626 
562713 
5628 
5629 
5630 


3,7488854|5544 
3-7489629\5645 
357490403|5646 
317491177|5647 
3,7491950|5545, 
3474927245549 
3,7493498 5650 

37494271, 5651 
3,7495044|5552 
374958175653 
3,7496599 [5654 
37497363 5655 
3,7498136|5655 

3,7498908|5657 
3,7499681 [5658 
3,7500453, 5659 
3,7501 1235] 15660 


317501997 5661 

,7502769, 5662 
37503541 $663 
237504312 15664 
337505084| 566513 


5631 
$632 
5633 


3,7505855 55 5666 
3,7506626|5667 


347507 398| 5668 


5634 
5635 


3,7508168|.5669 
3,7508939[ 5570 


3-7513561|5676|3 
347514331 


3.75 319995 700[3 


5677 


3,7515100\[5678, 


37515870, 567913 
3,7516639|568c3 
327517409 5681 
3,7518178 5682 
3375 r8947/568 5683 
3+7519716| 568 4 
337520484|5685 
3,7521253 5686 
3,7522022||5687 
3,7522790||5 688 
3,7523558||5689 
37524326 5690 
3,75 250945691: 

3,7525862||5692 
37526629 194 


3475273971569 
3,7528164|569: 
3,75 28932||5696 
3,7529699||5697 
3,7530456|5698 
3,7531232||5699 


3»75 32766||[5701 
337 533532115702 
3175342985703 
3,7535065|5704 


3,7 547305 


[Na. Na. [Logarich: |[Nu.|Logarith.|Nu.|Logarith.|Nu. [Logarich. 


3,475 36596|[5706 
3275373621|5707 
3-7538128||5708 
3,7538893|}5709 
3275396595710 


3754042415711 
347541189, 15712 
3-7 S4T9S4 $713 
17542719] 5714 
7543483] 5715 
37544248], 5716 
37545012| 5717 


137563318 
357564079 
357564840 
3,7555600 

3,75 66361 
3,7567122 
3,7567882| 
3,7568642, 
3,7 569402 
357570162 


3,7579923 
337571682 


3:7545777| 5718 
3475465415739 
— hong 
F721 
5722 
$723 
5724 
5725 
5726 
5727 
[5728 
572913 
5730 
[5731 
5732 
$733 


3,7 548069 
37 548832 
337 549596 
327559359 
3»75 Fl I 233 
3,9551889 
3,7552649, 
3,7553412 
3,7554175 
3,7554937 
337555700 
3,7556462 
347557224; 


—_— z 
1,7573960 


3,7577755| 


37576237 


| 


337557987 3734 
3,755 9510, 
3,7560272 
3,7561034 
3- 7561795 


| 


375358315705 


(3,75625 56] 


47558749 [5735 37585334] 
(5736 37586091 
$737/347586848 
5738 3,7587603 
$739,3,7588362 
$749 37589119) £ 


3275723441 


327574719 
3+7575479 


3,7576996 


37578513 
347 579272 
3,7580030 

3,75 80788 
3,7580546] 
347582304 
397583063 
3,75838 9 
37584577 


CHlil!T 


AS © 


$741] 
$742, 
5743. 
5744 
$745 
5746, 


$748 
$749 
[5750] 
$751 
$752 
F753 
$754 
$755 


3.7611758 


347589875 
3,7590532 
3,7591388 
3.7592 144 
347592980 
397593656 


3:7 595923 


327597434 
3, 7598189 
337 59894 

3, 7599699 


337600453 


$776) 


$777 
5778 
5779 
w_= 


5781 


$747 3375944125782 
327595168 (5783 
| 


15784 
$785 
5786 
5787 
5788 
5789 
$790 


513,7601208 


3,7601962 


3. 7603471 
3,7$04235 
3, 7604979 


3,7605733 
3.7606486 


(3,7607240 


37607993 
3,7608 745 
3,7609509 
3,7610253 


3,7912511 
3,7613263 
37614016 


3,7614768) 
3,7615.520 


$791 
$792 


3,7602717|\5793 


$794 
5795 
5796 
5797 
$798 
5799 
5800 
5801 
5$02 


3,7616272 
397617924 
37617775 
3976185 37 


3,7620781 
3,7621332 
3$,7622283 
3+762 393 
3,762.3 784 
$»7624535 


3,7626035 
3, 7626786 


327519378]; 
3,7620030|| 


+ | 


3,7625285| 


Na.[Logarich.||N u.|Logarith.| Nu.|Logarich.|Nu.|Logarith. 


3,7643509 
37643256 
$,7644003 
3,7644750 
3, 7645497 
3,7 646244 
3,7645991 
3,7647737 


376499 75 


337551468 
347652214 
S02513,765 2959 


| 
| 


37650732; 
l'c$ 


5846 
5847 
5848 
[5849 


[9292 


| 


5357; 
5858 
| 59 
$360 


3,76275 36 


37628286, 
39762903 5|, 
3,7629735 


37639534 


3,7631 284| 


3, 763203.3 
3, 75325782 


3,7635777 


5803 


3,7633531| 
3.7634280/ 
—— we} 
$>7535029|| 


3,7653705 
3,7654450 
3,7655195 
347655 941 
337656686 

3,7657430 
4,76; 8175 
3,76589210 
3,7659664 
513,7660409 


3,7 562642 


5307,3,7639518| 
5308 3,7640266 
5809 3- 7641014 


——— —— 
EE, trees 


$842/3,7665616 
5$843/3,7666359 


5844/3,7667102 


5810 3,7641761115845|3,7667345 


Jy 7661153] 
3,766185 75872 
15873 


5861 
F862 
5863 
5864 
5865 


137572301 


3479745 27 
05) 3,7675269 


337669331 
33767007 

3z7570816 
3,7671559 


37673043 
327673785] 


3,7676011 
347576752}. 
3,7677494 
3,7678235| 
3,7678976 
3,7679717 
3,7680q58 
3.7681199 
3,7681940 


5838 
586g 
5870 
e873 


5866.3 ,768 342 I 


$857|3,7684161 


3,768 2630 


3,7 684901 
$,7685641 
3,7686381 
347687121 
347687860 
3,7688600 


3,7689339 


$38771347691557 
'587$13,7692296 
587913,7693035 
5880(3, 7593773 


. 
4 || 


Currias 8. 


Nu.|Logarith. |Nu. 
$113,7694512 


13,7699678 


3,7695 250 
3,769$988 
3,7696727 
337697465 
37693203 
$,7698940! 


3,7700416 
357701153 
357701890 
327792627 
3,7703364 
3,7 794101 
3,7704838$ 


$907) 
5908 
$9091 

5910/3 


591 3 


3,7711463 


397712934 


3,7714405 


347705575 
3,7706311 
37707048 
37797784 

37708520 
397709256 
3,7709992 
3,7 710728 


327712199 


3 7713670; 


} 


Nu. 


5916 
$917 

918 
ſ919 


5920 
5921 
$922 
5923 
$924 
5925 
$926 
3927 
5928 
5929 
5930 
5931 
5932 
$933 
3934 
5935 
5936 
$937 
5938 
3939 
5940 
6941 
6942 


337715140 
337715375 


j911/3,7716010 
$912/3,77173 
3,7713079 
$914 3,7718813 


6943 


Li 


rith, 

3,7720282 
3,77 21016 
32772175 

337722483 
317723217 
37723951 
347724584 
337725417 
3»7726150 
327726804 
397727616 


Nu.) 


5957 
595% 
5953 
5954 
$25TÞ: 
59563 
5957 
5958 
5959 


5961 


37728349 
3,7729082 
3,77 29814 
317730547 
3,7731279 
32773 2011. 
37733743 


3,773713 
3,77 3786 


377385 


3»7 749057 


6944 
6945 


6946 


4416947 
ot 


6949 


34774078 
$,774151 


3, 11742979 


[$965|3+775 
5966|3»7756832 


357733475 
3277 34207 


37734939 


5952 


5960 


[5963 


59643 


5967 
$968 


5 969 


34773567 
os 
3 
| 


| 


$970[3>7759743 
5971 3377 6047116006 
0\599213,7761198 
$97 3327751925 
5974 3,7762653| 
5975 3:7763379. 
5976 337764106] 
327739326|597713377 64833] 


-|Logarith. 
347745899 
3, 7746625 
$277 47 35S 
3,7748088 


317752463 


3,7748818 

17749547 
3,7750276 
327751005 
$27751734 


327753191 
327733920 
3,7755376 


[Nu. 
5986 
5987 
5988 
5989 
5990 
5991 
$992 
5993 
5994 
5995 
$996 
5997 
5998 


—_—_ T7 


Logarith, | 


317771 367 
347772093] 
37772818 
327773543 
37774268 
3477749931 
327775718 
327776443 
337777 167 
37777892 
3,7778616} 


3277793 4%! 
3,77800Gg 


EE 


3,7 780789 


TCR 


17756104 


33775 7560 
33775 $288 


Gool 
6002 
6003 


377 59016 


$978 327765559 
597 —_— 
_ 


$980/3-7767012 


37742249 5981 3-77 67738, 6o16 
59$ 3,7768464 6017 


377437105983 $,7769190, 
37744440 5984/3, 7769916) 
$915 337719547 16950}, 7745170 robs BEOS 


_— 


| 6007 
| 


;6o 


6co8 
6009 


6010 357; 


6011 
6012 
'6o1 3 
6014 


(6015 397 


6018 


127781513 


04137784407 


3,>7783236 
3,7782960 
3+7783683 


3,7785130 


601 9: 
6020 


21795243 
«779596 


GUY 


Cu 1-L 


F-A-S: 


Nu! 
6031 
6022 


6023 
6024 


Logaruh 
357799686 
347797408 


[Nu. Logaruh. Nu. 


6056 3,782 1859, 
605 7 3,7522576, 
6058 3,732 3293 


3+7795129 
3,7798850 


_—— 


6025137799571 
6026|3,7800291| 
6927, 3,7801012 
60.25/23 ,7801732| 
6029/3,7802453 
6930397803173 
6231[3,7803893 
603213,7804213 
6033]3,7805.333 
6034[3,7806653 
6035|3,7805773 
603613,7807492 


wako 3, 7824726. 


6037 
6038 
6039 
604013 
6041 
6042 
6043 
6044 
60453 
6046 


6947 
6048 


6251 
6052 


6049/3, 


3,7818272| 


3,7808212 
3,7808931 
3,7809.550 

7810369 
3,7811088 


3,7811807 
3,7812526 
3,7813245 

3,7813963 
337814681 
337815400 
37816118 
7816836 
1373817554 


2.7818989 


37819707 


3,7820424 
3,78:1141| 


G059 3,7824010 


6061 3, 7825443 
6052 3,7826159 
6063 3,78 26876 
6054 397827592 
6065 3,7828308, 
6066 37829024 
6067 3,7829749, 
6068 3,7830456 
6069 3,7831171 


| 


6070 3,7831887) 5105 


6071 3, 783 2602| 
6972/3, 7833318 
6073 3,7834933| 
607437834748 


| 


6091 
60923 
6093 
6094 
6095 
6996 
6097 
6098 


Logarith, |Nu. 
2,7 846886|[6126 


3,7 $47599|[5127 
3,7848312|/6128 


3,7849024||6129 
37849737 


6130 


317850450/6131 
2,7351162|6132 


3,785 1874/5133 


6099 
6100 


G101 


6075/37835463| 
6076,3,7836178, 
607713,7336992,| 


6102 
G103 
6104 


6105 


3,7852586 6434 
3,7853298 6135 


Logarith. 


3,7871770 
3,7372479 
37873 I $Y 
3,7873896 
397874605 
3-7875313 
3,787602 1 
37876730 
37877438 
3,7878146 


37854010 6136 
3,7854722|6137 
3,785543 6138 
3+7856145| 6139 


3,7078853 
37879561 
3,7880269 
3,7830976 


3,785 6857|,6149/3 


6107 
6108 
6109 
'6iro 
GLLT 
(6112 


6078|3,7837607| 6113 


6379 3,783 8321 
6030/3,7839936 
6697: 


6114 


347358279 
3,7858990 
347359701 
3,7360412 
3,7861124, 
3,7361 $3 3 
3,7862544 


| 


6142 
6143 
6144 
6145 
6146 
6147 
6148, 


| 


27831684 
37882391 
3,7883098 
3,7883 805 
3,7884512 


6145|3 7885119 


37885926 
3,7386632 


[3.7837339 


3,736;254 6149,3,7338045 
6115]3, 7863955 6150/3 


3,7839750|$116|3,7864675 


Go$2 3,7840464 6117|3,7365 385 
60833, 7841178 6118/3, 2365095 
6084 3,7841892 611913, 7866805| 6154 
6085. 3,7842605 6120|3,7367514 6155357892281 


6086 37843319 
6087 3,7844033 
6088,3,7844746 
6039 3,7845460 
6090 3,7846173 


G121: 
6122. 
6123 


6124; 
612513 


| 


3,7868224 
3,73689z3 3 
3 7859643 2 


| 
| 


347570352] 
3,7971061,6160\3,7895807 


GIFI3 
G152 
6153 


6156 


6157, 
6158 


6159 


7888751 


3,7889457 
3. 7890163 
3, 7890869 
3.7391575 


3,7892986 
37893691 
[27894397 
3,7395102 


6053/3 
954 
605513 


4163 


*% 

x 
& 
91 
- 
woes 
, 
42 


HILIAS . 


6161) 
6162 3,7897217 
6163 397 397922 
6164 3,7898626 
6165 3:7899331| 
6166 37900035 
6167 
6168|3,7991444 
61693,7902148 
6170 


337903555 


3,790 5666 
37996370 |621C 
613,7997073 
16175 713,79977 76 
3, 7908479 
3,7909182 
6180 3,7909885 
6181/3,7910587 
6182 (39791 1290 
6483/3,7911992 
61843, 7912695 
6185'3,7913397 
6186 3,7914099 
6187 3,7914801 
6188 3,791550}3 
6189 3,7916205 
6190 3,7916906 
6191|3, 7917608 
6192 
6193 
619 1 


3,7919011 
3,7919712 


(6195 3,7920413 


3,7904259 
3,7994963 


37896513) 


| 


37903852 


'Nu.' Logarith.'|Nu. 


| 


397900739 16 


'6210 


6196 
6197 
6198 
6199 
6200 
6201 
201 
6303 
6204 
6205 
6206 
6207 
620 

6209/3 


6211 
62123 
62133 
6214 
6215 
6216 
G227 
6218 
6219 
6220 
6221 
6221 
G223 
6224 
6225 


6226 


3.7918 309 6227 


6228 
6229 


Logarith.} 


l 


3,7921114 
3,7921815 


Nu. 
6221 
6232 


347922516 
3,7 923216 
0013,7923917 
3,7924617 
3,7925318 
3,7926018 
3,7926718 


6233 


6234 
6235 


6236 
6237 
6238 
6239 


3-7927418| 
397928118, 


3,7921817|6242 


33 7929517 
3,7930217 
3,7930916 
3,7931615 

357932314 

3,7933014 
3,7933712 
37934411 
3,7935110 
327935809 
3,7936507 
37937206 
3,793 7904 
3,7938602 
3»7939300 
3,7939998 
37949596 
37941394 
3,7942091 


— 


3 


6270 


6240 
6241/3 


6243 
6244 
6245|3 


Logarith. 
37945578 
337946274 
379459971 
$,7947668 
3-7948365 


3,7949061 | 
$>27949757 
327950454 


3,79SI150 


3,795 1846 


9275|3»7976137 


3,7952542 
3,795 3238 
3,795 3933 
3,7954629 

337955324 


6246 
247 
6248 
624913 
6250 
6251 
6252 
625313 
6254 
6255 
6256] 
6257 
6258 
5259 


5260/3,7965743 
5261\3,7956447| 
3794278516262 3,7967131 
1794348615253 3,7967824 
279 44182 [15264 3,7968517, 
379448805265 3,7969211' 16300 


3+7955020 
3,7956715 
37957410 


37958105, 
37958800 
3,7959495 
3, 7960190 

3,7960884. 
3,796 1579 
337992273 
3,7962967 

337963662 
37964356 
3,7965050 


16299 


6286/3:798 37 
6287, 
6288] 


6289 
5290 
6291 
6292 
6293 
6294 
6295 
6296 
62197 
6298 


Logarith- 
37969904 


37970597 
3227971290 


37971983 


327974753 
237975445 


3,797682 
3+79775z1 
3,7973213 
3,7978905 


3979382362 
37983953 


3,7984435 
3,7985125 
b) 3,79385816 
3,7986506 


$—_— — 


'3 7987197 
37987887 
2,7988577 
3,>7989267 
337989957 


3,7972675 


3,7973368 
3,7974060 


37990647 
3,799133 


3,7992027| 
3,7992716| 


3,79934% 


Ff 3 


630 


—— 


HILIAS 7. 


— 


6302 
6303 
$304 
6305 
6306 
6307 
6308 
6309 
6310 
6311 
{6312 
6313 
6314 
6315 
6316 
6327, 
6318 
6319 
6320 
(6321 

6322 
6323 


6326 
6327 
6328 
6329 
6330 
331 
332 
333 


Nu.|Logarith. 


327994095 
3,7994784| 
337995473 
397999162 
327996851 
37997540 
3,>7991228 
3,7 9989 I7 
3,799960F 
3, 8000294 
3, ;, 8000982 
3,8001670 
3,8002 3 58 
3,800 3046 
3,8003734 
3+-800442 1 | 
3,8005109, 
3, 8005796, 


| 


Nu. 


Logarith. 


'Nu. 


5336 
6337 
6338 
6339 
5340/3892 
6341 
6342 
6343 


[6344 
6345 


6346 
$347] 
(6348, 
6249 
6350 
6351: 
6352 
6353, 


3, 8006414 
3,8007471/ 


3, 800785816356 3,$031839 
3, 80085 45|/6357 38032522 
3,8009232||63x8 3,803 3205 


3,8011292[6361 3, —_ 
3,801 1973 6362 38935937 
3,8012665 6363 3,8036619' 
3,8013351 6364 38037302) 
3,8014037|5365 3,8037984 
3,8014723 6366 3,$038666, 
3,801540915367 3,8039348; 
3,80160g5|[16363 3,8040031, 


6334 


3,801678; 6369 3,8040712 


6354 
6355 


— — 


3,8018152 
3,8011837 
3,8019522 
3,8020208 
3, 8020893 
38021578 
3,8022262 
3,8022947 
3,8022632 
3,8024316 


38025001 
3,8025685 
333026369 
3,$02 7053 


3,9027737 


6371 
6372 
6373 
6374 
6375 
6376 
6377 
6378 
6379 
6380 


Logarith.[Nu. 
3,8042076|6406| 


3, 8042 758|:6407 
3304343916408 
3,8044121|6409 


3,8044802|6410 


3,8045845| 
38047526 


3,5$048207 


3+8045483| 411 
2 ,$046164 [64x 2 


6413 
6414 
6415 


6381 
6382 
6383 
6384 
6385 


\3,802842 4 
38029105 
3,8029789 
3,8030472 
3,$031156 


— —— — —- — 


EnmuDornum-- <—nTe qauum——_—__ - 


5386 
6387 
6388 
6389 
6390 
6391 
6392 
6393 
6394 
6395 


| 


6397 


6396 


38048887 
3,8049568 
3,8050248 
3,8050929 


3,805160g 


3,805 2289 
3,805 2969 
3,805 3649 
3,3054329 
3,305 5009 


—  —_—_ 


639113 ,$0$55688 


38059085 


6398 


3,80 $9763], 
3, $060442 


6399}3,$0621 21 


640 


z,8061800 


6335 3,8017466 6370.3,8041394 


6416 


6417 


6418 


| 


6419 
6420 

421 
6432 
6423 

424 
6425 
6426 
6427 
6428 
64t9 
6430 
6431 
6432 
6433 
6434 
6435 
6436 
6437 
6438 
6439 


Logarich. 
3 ,80 65869 


3, 806954 
3,806722 


38069258 
3,38069935 
3z 807061 2 
3o3071 290 
3,8 071967 
348072643 
3 >80733 20 
3,8073997 
3, 8074674 
3,8075 350 
—_—_ 

3807602 
3, 8076703 


3,8082785 
3, $0834 

3,8084136 
3,8084811 
38085485 
3,808616 
3,8086835 
3,3$087510 
3,$08818 


6440] 


3, $08885 


— ——— 


CHIlias 7 


Nu.) 
444 
442 

6443 

6444 

6445 

6446] 

6447 

6448 


GAAO 
ly 4 hd 


6450 


(6464 


19474 


Gq51 
6452 
453 
6454 
6455 
456 


Logarith, 
343089533 


3,$09020716 


3,$096881 


3, 80922 29] 


3, 80942 50 
3, 8094924 


3,$995597|6485 
3,8096270| 

3,8096944| 
3,8097617, 
3,8098295| 
3,80989626490 


38091555] 


'N $99 2903 | 
Rp Tales 


Na. Logarich. 


6476 


3809963564913, 


457 

458] 
6459 
6460] 
6461 
6462 
6463 


6465 


3,8100308 
3,8100980 
3,$10165 ; 


3,$113058 
3,38113739 


8t3,$214409 


3, 8115086 
38115750 


481 38116420 


6512 
65 I ; 
6513 
G1 


6516 


3,811 7097 
3,8r17760 


4 3,8118430 


38119100 


3,8119769 
3,3$120439 
38121108 


13, $221778 


313122447 


(6492: 


6493 
6494 


38102325 


$4953.31 


3,8$123116 
3,8323785 
3,8124454 
3,$125123 
3,31 35 798 


3, 8102997, 6496,3,8126460 
3z $103570 6497 348127139 


3,8104342 
3,8105013 
3, 8105685. 


6456 
6467 
6468 
<459, 

6470 
6471 
6472 
6473 


647 


3, 8105357, 
3, 8107029] 
3+3107 790, 
3,$108371/ 
'3,$109942 
Sod. 
3,8110385| 
3, $111856| 
18111727 
88112298; 


6498 
6499 
6500/ 
6501 
6502 
6503 
6504 
6505 
6506 
(6507 
6508 
6509 
6510 


38127797 
348128465 


3,8129134 


3,81298021[(65 36 
3, 8130470|[55 37 
3,31311 3816538 
3,8131805s 6539 
3.8132473|5549/3-8155777 


3,9133141 
3,8133808| 


ok 35144 


| 


G51 

6518 
651 

6520 
6521 
G5 22 
6523 
6524 
6525 
6526 
6527 
6528) 
6529 
6530 
6531 
6532 
$533 


3,8134475 (6543 
1554 
[3,8 I 35810| 545 


6534 
6535 


3,8151791 


Nu. Logarich.]Nu, 


SoB136477 
3,8 137144 
3,8137811 
3,8138478 


6515/3,8139144|6550 


3,38139811 
3,8140477 
3,$141144 
343141510 
3,58142476 

3,8143142 
38143808 
38144474 
3,8145140 
3,8145805 
3,8146471| 
3,8147136| 
3,$148467| 
3,8149132| 
13-8149797| 
3,$150462 
3825.1127 


3,8.152456, 
3,8153120 
333 I53785 


5541 
054213, 


43815843 3] 


3,8154449| 


38155113 


6571 


6 5546 
6547 
6548 
6549 


G551 
6552 
6553 
6554 
1555132916 
6556 
6557 
6558 
6559 
6560 
6561 
6552 
6563 
6564 
(6565 
6566 
6567 
6568 
6569 
6570 


6572 
6573 
657 


3,8176315 


Logarith. 
3,8159760 
3, 8160423 
3,8161087 


3,8163076 
348163739 
398 164402 
348165064 
3,8166389 
3,8167052 
3,8167714 
3,8168376 
3,3169038 


3,$161750| 


3,8170362 
3,381791024 
3,$171686 
3,8172347 


3,8169700| 


3, 8173009 
3,8173670 
33174331 
3,8 174993 
3-8175654 


3,8 17697 
3,8177636 


6575 


Io 
3,81 56441 
3,8157105; 
3,8157769. 


I= 


6570 


3,8178958 


38179618 


6577 3,3189278 
6578|3,818093 
6579|3,818159 
3,8159096 1658 3, 81422591 


3,8178297] 


Car LIAS 7. 


Nu. 
6581 
65 N 2 
6583 
15584 
6585 
6586 
(6587 
16588 
6589 
6590 
6591 
6592 
6593 
6594 
6595 
6596 
6597 
6598 
6599 
6600 
6601 
6602 
6603 
6604, 
6605 

606 

607 

608 

629 
6610 


= 


Tu. |Logarith.||Nu: 


3,8182919| 6616 
'6617 
6618 
1,8184898|6619 
6620 


3,8183579, 


38184239 


3,$185558 
3, $186217 
38186877) 
3,81875 36/5623 
3,$188195 662 
3, 81888546625 
;91|3,8189513/ 6626 
3,8190172 6627 
3 $190831|5628 


3 8191489 5629 
3,8192148,6530 


6621 


3.8197413 


381928066631 I 
3,8193465 
3,8194123|66 
3,8194781 
38195439 
3,8196097, 
3,8196755 


33 


6535 
6636 
6637 
|56 638 
16639, 


3,8 198071) 
381987286640] 


66232 


66 34 


© Logarich, 


3,8205955 
3,$206611 
3,3307268 
3,3 207924 
3,8208580 
3,8 209236 
3,38209892 
3, 8210548 
3,8211203 
348211859 


ym 


Na.'Logarich.|Nu, 


— 


66523,8229522 
6653 3,823017 
6654 3,823 
6655 32823148166 
6656 3,8232133 
6657 2 222786 
6658 3,82 33438 
6659 3,8234090 
6660 3,8234742 


3,8213170 
3 ;$213825 
3,$214480 
358215135 


Q 


38212514 


6661 3,8235 394 
6662|3,8236046 
6663) 3,8236698 
6564. 3,8237350 
6665 3,8238002 


3,3215790' 


3,8217100 


3,8317755/ 
3,8218499 


(3,8219064/ 
3,8219748; 
38220373 
3, 8221037 
3,8221631 


3, #199386 
382000436642 
3,8200700 [6643 
3,8201358 6644 
3,$202015 6645 


6611 
6612 
661g 
6614 
16615 


3,8202672| 6646 
3,8203328|6647 
3,$203985|6648 
3, $204642 [6649 
3,8205298|6650 


Gear 


3,32223335 
3, 8222989 
3,8223643 
3,8224296 
3,82 24950 
3,3$225603 
3,8226257 
3, 8225910 
3,822 7563 


6666 3,8238653 


6632 3,8216445|[6667 3,8239305 


6668|3;38239956 


a 


6688 


6651, 3-822885g| 6686 


687 
TX 


| 6691 
6692 
6693 
6694 


6695 


6696 


6697 
6698 
6699 
6700 
6701 
6702 


6703 


6669|3,8240607 


(6704 


LE 


6670,3,8241258 
66 71/3,8241909 
6672 3,8242560 
667333243211 
6674/3,8243863 
6675] 3, 38244513 
16676 3,8245 163 
6677|3-8245814| 
6678|3,3246454 
6679\3,8247114 
[6680 3,8347765 
6681|3,$248415 
6682|3,8249065 
6683/3) 82497915 
6684:-3,8250364 


l 


3, 8228216 


6585|3,8251014 


ll tn | 
6706 


6707 


6y08 
6709 
6710 
6711 
6712 
6713 


6714 
6715 
6716 
6717 


6718 


—_—_—— 
”——— 


6719 


672013, 


| 


CogaR | 
3,8251664 
33252313 
338252963 
3,8253612 
90/3,3254261 


3,8254910 
3z8255559 
3,8256208 
348256857 
3,8257506 
3,3258154 
3.825880 3 
38259451 
3,8260100 
3,8260748 
3,8261396 
3,38262044 
3,8262692 
3,8263340 
3,8263988 
3,8264635 
3,8265283 
3,8265931 
3,8266578 
3,$267225 
3,8267872 
3,3268519 
3,8269166 
3,38269813 
3,9270460 
3,8271107 
3,8271753 
3, $27 2400 
3,827 3046 


WW A WW we A i ES. — IT 


Curriasy. F 


p —_—_ 
NN —— 


6721 
6722 
6733 
672 
6725 
67 26 
6727 
16728 
6729 
(16730 
6731 
6732 
6733 


| Nu.|Logarith, 
(38274339 


3,8274985 
3,8275631 
3,38276277 
3,$276923 
3,8277569 
3,8278214 
3,$278860 
3,8279505 
3,$280151 
3,8280796 
3,3281441 
3,38282086 


6734 
6735 
16736 
6737 
6738 


6743 


6746 
6747 


6753 
[5754 


'6755|3,8296254 


3,8283376 
3,8284022 
3,8$284665 


3,8282731 


Nu:'Logarith.; Na. Logarich: 


6756 
6757 
6758 
6759 
o2es 
6761 
6762. 
6763 
6764 
6765 
6766 
6767 
6768 
(6769 


38285310 


6739 38285955; 
6749 3,8236599 
6741 3,8287243|6776 
6742 3,8287887 
3,8288532 
13744 3,82891 76 
[74538289820 
3, 8290463 
3,8291107 
6748,3,$291751 
6749 3,8292394 


6750 3,8293038 


'6770 

77) 
(2772 
($773 
6774 
6775 


18777 
16778 
15779 
6780 


3,8303320 


3,8305 245 


3,8307169 


3,$310375 
3,8314016 


(6781 


6751 3,8293681 
6752, 
[3,8294967 


3,$294324 
3,38295611 


6786 
6787, 
6788 


3,3831613 
3,8316778 
3, 8317418 


3,830 = 


383058876805 
3,8306528|6806|3,8328919 


3,8307$11|6 
3,$308452|6 
3,8309093| 
383097 54/6 


3,8311656| 


6800! 


6801 3,8325 728 6836 
3,8303962 6802 3,8326366 6837 
348 304603|6803'3,8327005\|6838 
383276436839 


6804 


, 
. 


6807 


f 
| 


6810! 
811 
6812 
681 3 
6814 
68 r5 


—— 


(6820! 


— 


(6823 


S 3,8330195 
| þ 
809'3,8330833 


3,829689616791/3,8319337 
33297539 [6792 3,8319977 
3,3298182 [6793 3,8320616 
3,8298824 [6794 3,8321255 
3- 299467 [6795 3,83 21875 
3,3300109|6796 3,8322534 
3,83c075216797 348323173 
3,330139416798 3,8323812 
3,830203616799 3,8324450 


| 


—_— 


Nu. 
6826 
6827 
6828 
6829 
6830 
6831 
6832 
6833 


3,8325089 


3>3328281 


3,8329558 


3,93 31471 


6834 
6835 


6840 


6842 
6843 


3,$332109 
3,83 32746 
3-33 33384 


383 34021 


8 3,8336570|[6853 


20/3:8337844}%85: 
6821/3,8338480 6856 
(6322/3,83398 17 

\$339754 


854 


58413-8351 196] 


38353735 


Logartth-| - 
3,$341663| 

3, 8342299 
3,8342935 
38343571) 
323344207] 
33344843} 
3-2345 479) 
328346114 
3+38346750 
38347385 
3,8348021. 
3,83 48656 
3,8349291 
38349926 
3,8350564 


3,835183f 
38352465 
38353100) 


3,8354369 
3,8355003 
33355638 
3,83 56272] 
38356906 
3,835 7540 
348358174 
3,3358807 
3,8359441 
3, $360075 


6857 
858 


6789|3,8318058|6824 3,83403g0|685 9 


6790 3,8318698|i68 


3,8 360708 
3,8361341 
3>8361975| 
3,$362608 


6860| 


3,8363241 


G £ 


25\3,8341027, 


6864 


WI LIAS 7 


6361 
6262 


|3,8365140 
1348365773 
$65|3,8366405| 
| 2,6367038 


398367670, 
3,8368303, 
3,8368935|, 


"ha 328369567 
|3,83 70199 


3,8372832|, 


31348371453]; 


3,$372095 


S73| 313372727 


3,8373359], 


713,837 3990 


3,8374622| 
3,9375254 
333758842915 
3,9 376516, 
348377147 
3+38377778 


6834; 


6836! 
6387, 
638 
688g. 
6390, 
(c897] 
19892, 
6893, 
6394 


3.83 


3, 8380301 
3,5380931 
3,8381 562) 
3.8382192 
3,8382822 
3.039345 3 
'3.83 84083 
3o0 304713 


6895 3,8: 3385 343 


TNu-Logarich. |Nu.'Logarith.| Nu, 


3,8363874 6896 3 83859736931 
3,8364507! 6897. 3, $386602, 693 bY 
6898 3-$387232 6933 
6899 3,8387861 6934 
6900 3,8388491 193 5 


6901. 3,8389120 
6902,3,8329750 
| 6923, 3,8399379 

6904.3,8391008 


6996 3,8392266 


6910 3, 8394780, 
6911 3,8395409 
6912 3,38395037, 
6913 3,8 396656 
6914 38397264 

91s 3,8397922 
6916 3,8398550 
6917 3,3399178, 
6918 38399806 


7840 9; 6919 3,$400433 
6885 3,8379239, 6920 3, 3,8491061 


(33379970 


6921 3,8.49168g 
6922 3,8402316| 
6923 3,8402943 
6924 3,8403571. 
69 6925 3, 3404198, 
6926 3, 3,8404425 
6927 3,$405452 


69 29 3,38406706 


6928 3, 426979 


Foe 
6937 
6938 


6941 


6927 3,8392895|6942 
6908 3,8393523 (9943: 
'6909 3,8394152 I; 


wor 


6945 
6946 
6947 


6948 
6949 


6952 
6953 
5954, 
6955 


'6958 
6959 
6969 


6961 


6965 


[08D 


6939. 
6995 3983916375940 


944 3,8416097 


6959 
| 695 . 


6955 3, $433596| 
6957 3,34242 20] 


696 2 
6963 
6964 


3,8407959 


3,3$409212 
3,84098.38 
38410465 
3,38411091 
38411717 
38412343 
328412969 
39413595 
348414220 
3,8414845 


3840858 6| 


38429835 

967,3,843045 8 
6958/3,8431081 
6969 3,8431705 
6970 3, 8432328 
6971|3,8432951 
99763, 18433574 
6973138434197 


[Nu. Logarich, 
6956|z 


5975/3843 544? 


6976 3,843606s 
977 3,8436687 


3,8415472 


(328416722) 
38417348, 
3,341 7973 
3,8418598 
3,$419223 
3,8419848 
338420473 
3,8421098 
3,3421722 
3,8422 347 
3,$422971 


3,8424844 
3,542. 5468 
3,9426092 


3,8426716 
3,8427 349 
3,8427964| 
3,8428;88\6 
0513,6429211) 


6978 3.843731 
69793, 8437932 


6981/3,8439176 


6974 348434815) 


6980 3,8438554 | 


DR 


6982 
6983 
6984 


6985| 


6986 
6987 


'6988: 


6989 
6990 
6991 
6992 
6993 
6994 
6995 
6996 
6997 
5998 

9992 


3,384 39798 
3,$440420 
3,8441042 
3,8$441664 
3,8442286 
3,8442907 
3,.844352s 
3,8444150 
3, 8444772 
3,8445393 
3,8446014 
3-3446635 
3,8447256 
38447877 
3,8448498 
3,3449119 
38449739 
3,8450 360 

8450980] 


6930 3,8497332| 


7001 


& So IE; 7 > AMPS Fane nt FE I_ 


7+ Ns WOT Sf 


Curttis % 


700T 
7002 
7003, 
7004 
7005, 


7007 
7008 
7909 
7010 
7011 
7012 


9213 


7015 
4016 
17017 
(7018 
7019 
7020 
7021 
7022 
17923) 
7024 
702513 
7926 

7927 
7028 
7029 
7230 
7031 
7932 
7933 
264. 


At A HD 


70063, 48454701] 


7014 


7036 
7037 
7038 
7039 
7040 


0013,8451601 
3,3452221 
3,8452541 
3,845 3451 
3,34540831 


3,8473 25! 258 
38473875 
3,3474493. 
3,8475110, 


7041 
[7042 
17943) 
7944 
7045 
7046 
7047 
7048 
7949 
7950 
7051 
7052 


38455321 
3,8455941| 
3,8456561 
3,8457180 $0 


33457800 
38458419 
343459035 
34845 9658 
3,$460277 
3,34608 

3,3461 5 '$) 


348476960 
338477 $77, 


3:8475727|707s 
390470343} | 


[Na.[Lo [Logarith.1| arith.||Nu. | Logarith. [Nu.|Logarith. [Nu. .[Logarith 


[7071[3, ,$494808 
[7072 3,8495423 
7073/3,5496037 
17074|3,8496651 
79753-8497 264 
7076 3,8497878 
707738498492 
7078/3 »$499106 


3 8478193 
3,8478810 


7079 3,8499719 


7980/3,850 $5003 D333 


38479426 
3,8480043 


3-3450659) 


33481275 
3,848 1891 


7053 
7054 
7255s 
7056 


$,8452134 
3,8462752 
20463371 
3,845 3990 


3, 8454608 
3,845 5327 
3,38455845 

3,8456463 [7060 
3, 84675817061 
3,8467700,7062 
3,90468318 7063 
3,3468935\7064 
3345955317065 
3847017117056 


7057 
7058 


7059 


338484970 


338482507 
328483123) 
38483739 
3» 8484355 


7081/3, 8500946 
7082|3,8501559 
7083|3,8502172' 
7084'3,8502786 
7985 |3,8503 399 


19800 
7107 
7108 
7109 
7110 
7111 
7112 
7113 
7114 
71s 
7116/3 
7117 
7118 
7119 
7120 


7090! 


3, 8486201 


3,3439892 
$,8490507| 


3 29491122 


3,8491 736 


3,8470789 [7057 
3,3471496|7058 
348472024 |7069 


17070 


3$49 2351 
3,849 2965 
3,8493580 
38494194 


3, 8485586 


3,8486817 
3,3487433 
3,3488047 
3,8488662 
33489277 


7091 
7092 
7993 
7094 
7995! 
7096 
7097 
7098 


7100 


9086|3,$504011 
17087 3,8504624 
7088[3,8505237|7123 
708g 3,8505850 
3,8 8506462 
091138507075 
3.8507687 7127 
3,850$300 
32,8508912 
3,85095 24 
3,8510136 
3,85107487132 
3.311360! 
7099/3,8511972 
2, 8512583: 


7121 
7122 


7124 
7125 
7126 


7128 
7129 


7131 


__ 


3,8516252 
3,85 16863 
38517474 
348518085 
348518696 
3,8519307 
3,8519917 
3,852052$ 
3,8521139 
3-8521749 
3522359 
338522970} 
3,8523580 
3,8524190 
38524800] 
3,8525410 
> $505odal 
348526629) 
3,85 27239 
3,35 27849 


3,8531504 
213,8532113 


7133 
7134 


710113,8513195 I95 
7102'3,851 3805 


7103|3>35 1441 8, 
nogþs 851503017139 
7I0513,851564117140 


7235 


7137,3;85 
7138/3; 


(3,35 32722 
3,8533331 
3,852394 


3-853637 


Ge 3 


3,85 36982} 


S—k A 


fre 


17173 
7173 


Nu 


Curr1as Y. 


7141 
7142 
7x43, 
7144 


7146, 
7147- 
714813, 
7149 
7151 
7152 
7153 
7154 
et þ) 
7155 
757 
7158 
7159 
7160 
7161 
7162 
7163 
7164 
716s 
7166 
7467 
7168 
169 
170 
7171 


7174 


| 


3,8555192) 
——" 


3,85 37590 
3,8538198 
3, $5.38806 
38539414 


7145 338549224 22 


3,8540630. 
3-354 238 

$5418 4+5| 
LBgatEgs | 
e13,8543060 


3, 8544275 
393544882 


3,8 546096 


3,8543658 


38545489 


71.76) 
7177 
7178; 
7179; 
7180 
7181 
7182 
7183 
[7184 
7185 
7186 
[7187 
7188 
7189 
7190 


33558824 
3»8559429| 
[3- 8560035] 
3 8560640, 
328561 244 
3,8561849 
3,5562454 
3,8563059 
3,8563663 
3-8564268 
3>3564372 72 
38565476 
3, 8566081 
3, 8566685 
3,38567289 


Na.[Logarith,||Nu. [Logarith. NuLogarnh, [Nu. [Logarith| | 


721 
7212 
731313 
7214 
7215 
7216 
7217 


1.013;8579965: 
be 38580557 

8581159 
38581761, 
3,8582363, 
3 3582965 
348583567 


7218 


[7222 
[7223 
[7224 
7225 


7219 38584770 
[7220/38 $585372 


7221|3,858;973 


3,358416g 


fl 


7248 
7249 
7250 
7251 
7252 
7253 
7254 
7255 


[7 246\3,860098 3 or 
72347 


3,601 58 3 
343602182 
3,86027$1 
3,8503 380], 


—— - 


3.860397 

3,86045 7s 
Lanagery 
3,8605776 
3,8606374 


3,8586575 
3,3587176 
348587777 
3,3588379 


3,8545703 
3,8547310 
338547917 
3,85485 24 
335497 30 
3,8549737 
3,38550343 
348550949 
3,8551556 
3-85 5 52162 
32,855 2.766 
3,8553 374 
3,8553980 
38554586 


38555797 


7204 


7191 
7192 
7193 
7194 
7195 
7196 
7197 
7198 
7199 
F200 
7201 
7202 


7203 


| 


7205 
7206 


3,38567893 
3>8568497| 
348569101 
3,8569704 
38570308] 
3,8570912 
3,8571515| 
3,8572118 
3,8572722| 
3,3573325 
1z857.3928 
3,8574531 
3-85 75134| 
3,8575737 
3,8576240 


3-357 6943} 


| 


| 


3,35 56402 
3438557008 


3,8557614) 7209 3- 8578750 


"ne4 
7208, 


3-8577545 
3,85 78148 


| 


| 


7236 
17237 


7226 
74327 
| 


7228 
7430 


3 '$588980/ 
3, 8589581 
: 8590181 
3,8590782 
3;8591383 


[7229 
7331 
7232 
7233 


7234 
7235 


3,8591984 
3, 8592584 
3,859318s 
3,8593745 
3,8594385| 
3, 8594986 


7238 


72393, 8596785 
7240 3-8597386 7275 
7241 3,8597985 7276 
7242 3,8598585|17277 
7243|3,$599185|[7278 
7244 3»85 9978417279 
7345 3,8600384 7280 


3,8595586 
3,8596186 


7256 

7257 
7258 
7259 
7 260 
7261 
7262 
7263 
7264 
7265 
7266 
7267 
7258 
7269 
7270 
7271 
7272 
7273 


7274 


3,8606973 
3,8607571| 
3,8608170] ' 
3,$608768| 
3,86093 66 
IDacy 
3, 8610562 
3,8611160 
3,8611758|- 
3,8612356 


38612954 
3,8613552 
3,8614149 
3,8614747 
3,8615344 
3,8515941 
38616539 
3,8617136 
3,8617733 
3,8618330 
3, 8618927 
$4,861952 

3,362012 

3,8620717 


þ 


17175'3, 28558219 731038579353 3.862131 


7281 


Culrlias 


8. 


7284 
7285 
7286 
7287 
7288 
7259 
7290 
[7291 
7292 
7293 
7294 
. [7295 
7296 
7297 
7298 
7299 


7230I 
7302 
7303 
7304 
7395 
7306 
7307 
7308 
7309 
7310 
7311 


, Nu. Logarith. 

231 3,8621910 
7282 3,$622107 
7283/3,$523103 


3,8623699 
3z8524296 


|| Nus 


7316 
7317 
7318 
7319 


7 320] 


7300 


33624892] 7321] 
3, 85254887322 
38626084) 732 23 
3,$626679| 7324 
3,38627275| 7325 
3438627871] 7326 
3,8628467| 7327 
348629062| 7328 
3,8$629658| 7329 
3,86 30253| 7330 
3,8630848| 7331 
3,8631443| 7332 
3,8632039| 7333 
3,8632634| 7334 
3,863 3229| 7335 
3,8633823 
3438634418 
3,8635013 
2,$635608 
3, 8636202 
3,8636797 
38637391 
3,8637985 
348638580 
3,$639174| 7345 
3,$639768| 7346 


7337 
7338 
7339 
7349 
7341 
7342 
7343 
7344 


7312 


3,8640392| 7347 


7313|3,8640956| 7348 
7314|3,38641550| 7349 
7315 3,8642143| 7350 


7336 


Logarith [Nu. 


38642737 7351 
3, 
3486439247353 
3,8644517 [7354 
38645111 7355 


3-3645704|7356 
3,8646297/7357 
3, \$646890 7358 
3,3$6474831/7359 
3,8648076|7 360 
38648669 7361 
3,8649263|[7362 
3,864985507363 
34865044717 364 
3,865 1040|7365 
34865163 217366 
3,36522251||736713, 
3,365 281717368 
3865340917 369 
3,865400117 370 
3, 8654593. 7371 
3-8655185|7372 
3>3655777|737313 
3865636917374 
3865696117375 
3,8657552[7376 
3,38658144 7377 
3,8658735 [7378 
3,3659327 17379 
3,8659918 [7380 
3,8660509 7381 
3,8661100 |7382 
3,8661691 7383 
3,8662282 7304 


3,8662873 385 


ith, 


Logar 


3,8663464 


3,8664055 


3,$565236 
3,8665827 
38666417 
3,8667008 
3, 8667598 
3,3668188 
3, 8668778 


3-8669368|7396\3,$689969 
3,86905 59] 


3,8669958 
3,8670547, 
3,8671138 
Sa 


3,8664646 


7: 
7387 
7388 
7389 
7390 
7391 
7392 
7393 


Nu. | 


3,8684093 
3,$684681 
3,8685 269g 
3,8685857 
3,8686444 

3,8687032 
3, 8637620 


7394 
7395, 


17397 


7398 


3,868$307 
3,5688 294 
3,8689382 


3,8691143 
38691730 
3,8692317 


Logarith.| 


| 


| 


3 3,8575264 7406 
3,8675853 7497 


3,8677620|/7440 
3,8678209 7411 
3, 8678798|/7412 
3,8679387|7413 


3,8679975| 7414 
3,8680564/ 


3,8681152 


7415 
7416 


== 


3,868 1740/7417 


3,8682329 


LG 


3,8682917 


418 


7419 
7420 


| 


3+8692904 
3, 8693491 


3, 8695837 
3, 8696423 
3,8697010 


3, 8698182 


3,87005 26 
3,8701112 
38701697 
3, 8702283 
3,8702 868 


348703454 


3,8594077] 
3,8694664] 
3,8695251 


3,8698768| 
3, 8699354] : 
3, 8699940} - 


—_ 


38597596 ; 


OT TIT TIO Ls tee. ed 


3,8704039 


7431138710473 7466 387 30880 
74323871 1057] 7467 3,873 1461 


y COSI 


HTILTAS9S, 


7422/3,8705209|:7457 
7433|3»3705795|'7458 
7424|3,87063 80 7459:3,8726L06 
742513»8706965\.7460' 34 8727388 


| 


7436139707 549| 7461| 3,872 7970/7496 38748296 
1427|3»570S1 34|7452/3,8728552|17497 3,87488 75 
7428|3, 8708719 7493 3-3729134[7498/3,8749454 175 33/3-8769680 
| 17429/3,3709304[.7464 3,8729716|7499 38750034175 34/3,$770256 
| {74309]3,8709888| 7465 3-87 30298 7500 3,875061317535[3-8770833]. 
7591[3>3751192 
7502/3>3751791 


— 


7433[3-9711641|7468'3,873 2043 
7434(3-$712226|'7 


7436|3»871 3394 
7437|3+8713978 


> 


7471 3,873 3787 
7472 3,97 34369/ 


 [7443/3-57174807478 3,8737855|[7513|3,875813 


[74 


[7450|3:872156; 


1245 3{3»8723311 7488 
1749938723894] 7489/3,8744238,[7524/3,8 


| [7444/3-3718064/7479 3.9738435|1314/3,3758712. 7549 
[47445 [32571 8547| 7480 3,87390167515/3-87592 
| [7445[3-$719230| 7481.3,8739597 7516|3,8759868\'7551 
1744713>871981 7482 3,8740277) 7517(3,8760445| 7552 
[744838720397] 7483, 3,8740757/ 75 18[3,$761023|7553/3,8781195 
[7449 |3-2720980| 7484 3:8741338/7519[3,8761601 75543, 8781770 

7485 3:8741918|17 520(3,8762 178, 7555;3, 8782345 


_— 


u.|Logarith. [Nu. Logarith. Nu, Logarith, Nu. 
; nee mo {| On ant - ogy pada pan - pt 
7421[3,$704624 74g ney 7491 348745 398\7526/3,8765047 


15 37(3,$771g85 
7593[3-57 52349/7538/3,8772561 
: 7469 3,8732625|[7504 31752928 7539/3-8773137 
T3 ror mne [7470 3:8733306[7505[3:3753507/75403,8773713 
7506|3,$754086,7541|3+8774289 
750713»3754664 7542/3,8774865 
| [7438|3-714562/7473 3,8734950/|7508 33755243 7543/3-8775441 
| (7439[3-5715146|7474'3,8735531 
| [7449|3-3715729/7475/3,8736112 
 17441[3-3716313/72476 3,8736693 
| 17442|3: 57168972477 3:8737274|(7512 38757556 754713 8777743 
4 754 | 


7509[3»875 5821 7544 3-8776017 
75 10[3:3756399/7545/3»8776592 
7511|3 18756978 7546/3, 8777168 


7550/3-8779469 


38766219 


1494 337471371/75293-876737; 
7495|3;3747746||7530/3,8767950 


— — — 


1753 113,8768526 
17 532/3876910z 


7536/3,8771409 


3, 8778319 
3, 8778894 


3,8780045 
3z 8780620 


Logarith. 


| 


3: $7262247493/3-8746557|/7528/3,8766796 


7452/3,8722728| 7487/3-8743078||7522 3-$763333/7557(3-87834 


$1/3,8722146 root 7521[3,8762756 7556 348782919 


3,8 


3,8743658, 75 os 


763911| 7558,3,8784069 
7559|3+8784643 
763065 7560 3:8785218| 


45513-8724476 7499/3,8744818(/75 25 


©5561 


SARS 


 CurTlrtTtas 


8, 


7561 

752 
7503} 
7554 


7566 
7567 3 
7568 
7569 
7570 
7571 
7572 
757 313 
7574 
7575 
7576 
7T$77 
7578 
7579 
7580 
7581 
75S2 
7583 
7584/3 
7585 
7586 
7587 
7588 
17589 
[7590 
17591 
7592 
7593 
7594 


17595 


Nu, Logarith. 


756413878 nd 


Nu. 


7596 
7597 
7598 
4 

3, 07 6008917600 
3,8788663 (7601 
3.889237 7602 
3,87 898117603 
3, $790385,7604 
3,8790959/7605 


2,8785792 
3,87 86367 
3,8736941 
3257625 Is 


3, $791532,7606 | 


3, $792406 760713 

3,3792680/7608 
3879325 3/7609 
2, $793826; 7610 


Logarith. [N " 
3,8805850|7631 
3,8806421 7632 
3,38806993 7633 


| 


3,8809279 7537 


Deng 


3,8813276|7644 
3,831 3847] 7645 


3, 8794400 5611 
3,8794973|7612 
3, 8795546 7613 
38796119 7614 


38797265, 7616 
3, $797838;7617 
3, 879841 1/7618 
38799556 
3.8800128 
3, 8800701 
3, 8801273 
3, 8801846 
3,8302418 


7620 


3, 8796692 7615/3.88 


7919, 


3,8814417 
3,8814988| 7647 
3+8815558| 7543 
3,2016129 7649 


3,8817269||765 
3,88195840 
3,8818410 

3,88189$0|7654 
3,88 oIg9f 5 7655 


7621/3,88201 2c 7656 
9622/3, 8820689 
7623|3,8821259 
7624(3,8821829 
7625 2.8822 398 


7557| 
7658 


3, 8802990 
3,8803 562 
1,88041 34 
3, 8304706 
3, 8805278, 


7626; 


7627, 
7628; 
752 


7630.3, 8825245 


3,8822968 
3,882 3537 
13,8824107 
3,8824676 


| 


3,8807564 7634'3,8827522 
3,88087 36 7635|3,882 8090 


3,8808707 7636, 3,8828659 


Logarith. | 
3, 8825815 
3, 8826384] 
3882695 3 


12,8829228 
38/3,8829797, 
3,£8303 65- 
38830934: 
3,883 1502 


Nu. 


Logarith- 


7666 
7667 
7668 
7669 
7670 
7671 
7672 
7673 
7674 
7075 
7676 


3,883 2070! 
3,$832639 


3,8833207| 
348833775 
3,8834343 
3,38834911 


38835479 
,$83 36047 


0/3,8836614 
3.8837182 
3:8837750 
348838317 


[7676 


1268213 


1883888, 
[3,8839453 


3,8840019 


7662]; 8843421 
766313,884 3938; 


76643, 8844555 
7665138845122 


7677 


7675 
7680 


3, 8845688 
3, 8846255 
3,$84682 1| 
3,8347387 
3, 8847954 
3,8848520 
3, 8849652 
2,38850218f 
3+8850784 
3,8851350 
3483851915 
3,8852481| 
3,885 3047 
3,885 3612 


76821? 
768; 

7684 
7685 
7686 
7687 
7688 
7689 
7690 


»$854743 
128855108 


3,b8z 
3,885 7004 700 
3,8857569 


7691 


765 wetrasep 694 3, 
766c 3,38242288 1695 3, 8862086 
7661|,8842855 7696, 3886265 2| 
7697 3. 8863215} * 
:6983,885377gþ- 


Giga 


—— 


OO rnn— EEE a ner oo ne 


 Curtt1as 8. 


— — 


Nu. .|Logarith Nu.;Logarith.\|Nu. Logarith. Nu./Logarith. 
[7701|3,8895471|7736|3, 8885 165 7771 3:8904769 2 806|3,89243285' 
770213,8866035|\7737|3,888 5726 3,8905328|7805|3,8924842 
7703388665997 7383, 8886287 3,8905887|7808|3,8925 298 
779413,8867163|[7739/3-8586848 3,8906445 Jo 33925954 
7795|3+8867726|7740|3,8887410|7775[3,-3907004/[7810/3,8926510 
7706|3,8868290 7741 3,8887971 76|3,8997562. 7811 3,8927066 
770713,8868754\7742/3,88885 311777713, 89081 20! 7812|3,8927622 
(7708|3,8869417| 7743|3,8889092 3, $90$679/|7813|3,8928178] 
7709|3 8869980] 7744/3,888965 3 3, 8909238/[7814'3, 89287724 
17710/3,8870544| 7745/3»3899214|[7780|3,8909796|7815|3,8929290 
7711|3,8871107| 7746|3,8890775 3, 8910354|7816|3,8929846 
7712|3,8871670| 7747|3-88913 36 3, $910912|7817|3,8930401 
771313, 8873233] 7748|3,8891896 3,891 1470/7818 3,8930957 
771413, 8872796| 7749/3 8892457 3,8912028| 7819|3,8931512 
7715|3>8873359| 775913» 289301777 2, $912586|7820[3, 8932068 
7716|3,8873922|7754/3-8893577 3-8913144|7824|3,393 2623 
7717|3,8874485|7752 $894138|77 3,8913702|7822/3,8933178 
7718|3,8875048|775 3]3>$894698|/7788|3, $914259|7823/3-8933733 
7719|3,8875610| 7754|3,8895258|7789|3-8914817|2824/3,8934288 
177 20|3,8876173] 7755/3-8895818 [3,8915375|7$25|3,8934843 
7721(3,8876736| 77563-88963 721[779113,891 5932|7826|3,8935398 
7722/3;8877298| 7757/3, 38896938 3, $916489|7827|3,8935953 
7729] 38877860] 7758|3-8897498 3,8917047||7828|3,893 6508 
24'3, 8878423] 7759/3, 8898058 3, $917604|(|7829|3,8937063 
573513.887898; 7760/3;88986 17|[7795|3, $91$161/[7830|3,8937618 
7726/3,8879547|7761|3-8899177|7796|3,8918718 7831/3,8938172 
7727 3883010917702 3-8899736| 779713+8919275 [7832 3,8 938727 
[7728|3,888067 1 7763 3,8900296|7798|3, 8919832|7833|3,8939281 
7729/3, 8881233/7764/3,8900855[7799|3, 89203 89/7834/3,8939836 
7730 138881795, 7765 3-8901415|7800]3, 8920946|7835\3,8940390 
([773113,8882357/[7766 38901974 3,8921503|/7836|3,8940944 
773213 8882918|/7767 3, 890253 3\/7802[3,8922059|/7837|3,8941498 
{7733/7888 3490,7768,3.8903092 3, $922616|7838|3,8942055 
7734|3,888 40437 769|3, 89036511 3,8923173|7 8393, 8942607 
773 5/3888 46037 770'3,8904210|7895[3,892372917840/3-8943 161) 


7841 


Currnas 


Y$. 


INu, 
784 


7843 
7844 
7845 


7847 
7848 
7849 


7851 
7852 
7853 


7855 
7856 
7857 
73583 
7859 


86a 
7862 
7863 
7864 
7865 
7866 
7867 
7868 
7869 
17870 
17871 
7872 
7073 
17874 
[7875| 


1\3,8943715 


ba 


7846 


7850 


Logarith.) Nu. 


Logarith.|Nu, 


ny 3 
3,8944268| 7877 


3, 8944822|7878 


3,8963058|7917 
3-38963608||7912 
3, 8964160||7913 


338945 376.7879 
38945929 7880 
3,8946483//7881 
3-8947037, 7..82 
3+8947490 7883 


38948697 [788 [7885 
3,8949250, 386 
38949803 [7887 
3,8950356 "7388 


38948143 [7884 


3,8964711||7914 
3,8965 262 7915 
3,8965813 7916 
3,8966364|[7917 


3-8967466||7919 
3,8968017|,7920 


3,8966915 7918 


Nu.\Logaruh, 
3,898 2314|7 
3, 8982863 
33983412 
3,3983960 
3, 8984509 


Nu.|Logarith, | 


— I 4 


794 
1794 


T95c 


2,8985058. 
3,8935 606 
3,8986155 
3,$986703| 
3,8987252 


3-8968568||792113,89 
3,8969118||7922 
3,8969669|[7923' 


7334 


7860 


3,895 0909 7889 
38951462, 7890 


5 
38953673 


38954778 
3,%955330 
38955583 
3,8956435 
3.89569 87| 
3,8957539| 
3895 8091| 
3,3958643 
3 \$9591 95 
3,%95 9747 
3, 8960299 


;8952015 7891 
8952568, 3892 
895 3120, 


(789313, 


7894 
38954225" 7995 


[7896 
7897 


7898, 


17899 
7900 
7901, 


7902 3, 39773707937 


7903, 
7904 
7995 
7906 


3,8960851 
3,>8961403 
3,8961954 
3.8962506| 


| 


7907 
[7908 
7909 
7910 


| 


3,8970220|| 
38970770 
3,8971 320 
338971871 
3,8972421 
3,8972971. 
3897352 3521 
328974071 
38974621 


| 


3,8975721 
'3,8976271 
3,8976821 


3,897792 

38978469 
3,®979019 
3,8979568 
3,8980117]| 
3, 8980667 
3,8981216 


3,8975171|/793 3! 


17924 
7925 
7926 
7927 
7928 
7929 


7930 


7931 
[7933 


7934 
7933 
7936 


7938 
7939 
7940 


3,8987800 
3,8988 348 


3;3988897 


3, 8989445 
38989993 
3,8990541, 
3,8991089 
3,8991636 
3,8992 184 
338992732 

3,8993279 
3,8993827 
3,8994375 
3,899492 ? 
3, 8995469 
3,8996017 
3,8996564 


3,3997658, 
3,8998205| 


| 


7951 
1952 
1953 
7954 
7955 


7,3,9002032 


: 


7949[3,9003125 


3;900r486 
3,9902579 


3,9003671 
3,9004218 
3,9004764 
3,9005 31 

3,9005856 
3,9006403 


795 39006948] 
795739007494] 
7958,3,5008039 


7959 
7960/3 


7961/3 


| 


| 


7963 


7966 


DD — — 


7971 
797z 


3-8997111|7973 3,9016218 


2974 
7975\: 


1194? 
794? 
[7943 
7944 


17945 


348998752 
3,8999299| 
3,8999846| 
3,9000392 
2,9000939 


7976 
797 
7978 
7979 
7980 


| 


7962 


7964 
7965 


7967, 
7968, 
7969 3,9014038 
7970|3,9014583 


7,3,9918396 


3,9008585 

3,90091 31 

3,9009676 
3,9010222| 
3,9010767| 
3,901131} 
319011858 


3,901 2403 
3,9012948] 
3,9013493 


| 
= 


[3,9015128 
,3,9015673 


3,9016762 
39017 307 


3,901 7851 


3,901894c 
3,9019435 
3, 9020029) 


F 


CHiilias 9g. 


[3,9020573 
213,902 L147 
196 166] 


90 51319922749 


Logarith 


3,903 2205 


[3 2902 3293) 
(3,9023837 


329924381 


(3,,99249 24 
7990, 3,9025468) 


3,9026014 


439026555 


329027098 
3,9027641 
3 ,9028 135 
3,9928728 


$,9029271 
3,9029814 
3-930 357, 
3$19939900, 


349931443 


3,903 1985 


3,99032528, 


3,993 3971 


Nu. 
8016 
8017 
$0.18 
8019 
8020, 


802 
$022 


Logarith. 
3-90395-77 
3,9940119 
3,9949661||80 


80g 1 
Fog4] 


3, 9059038, 
39059577 


3,9941202 $024 3,9950116' 
3, 9041744 8055 3 ,9060656 
3, 9042285,|B056|3,9051195 
8057/3,9061734 


3,9042827 


$023|3,9043368 
8024 3,9043909 


8025 


$026 26,3 2904499 2 


8027/3 


$028 3,9046074 
8029 3,9046615 
$030 39947155 


3 3994445 ol 


8058 39062273 
8059 3,906281 2 
8050 359063351) 


8061/3,9063289 
3,9064428 


[8062 
806313 
8064 


39065505 
8$065(3,9066044| 


3,9064967 


$031/3,9947696; 8956| 


8032 
8033 
$034 
1803 5/3 
$936 
8037 
8038 


vQa40 


3,9033613 
3,9934156 


3,9034693, 
913,9035 241 


3,993 5783] 
349036325 


34903 686 7, 


3,993740y 
3,9937951 
3,9038493 


$04] 
8042 
$943 
824413 
8945 


803913, 


3,9043237 
39043798, 
3,90493 8 

3,9049859 


3,9059399, 8071 3,9069273 


39050949, 
3,9051480, 


3,9053101 
39053641 
329954181 

3,905478T 
3,9055261 


$067 
8068 
8069 
\8070 


\\8072. 
$973 


3,9052020 $074'3,9070888 
3.9952560 8075, 3,907 1-425 


$075 


18077 


8078 3, 9073038 
$079 39973576 
$080 3, 9974114 


$046| 
$0473 
8048 


8049 


3,9039035 


3,995 5801 

3,9056341, 
3,905 6880 
3,905 7420, 


$050 


A © *C—  — 


8081 


3,90665 82 
3,9067121 
3,9067659 
3,9068197 
3,9068735 


3,906g98 1 2 
329970} 50 


3,907196; 
349972501 


Nu.\Logarith. Na. 
-| 
3,9958498, 


bog, 
[8088/3 
808g 
8099 
|8091 
8092 
8093 


8094 
809s 


$096 


—Oj22-n7 29079485 


Logarith,, 


39077337 
39977874 

3,9078411 
3,907 8948 


3,9080022 
3,9080559 
3,908 1095 
39081632 


3,9032169 


8097 
8098 
8099 
8100 
$101 
$102 
$103 
$104 
8105|3 
8106. 
8107 
8108, 


3111 


39997465 1 


13 90 $9137 
$109 3, 9089673 
81 1c 10 3,9090209 


$112 3,9091279 
8113 3,9091815 
$114 359092359 
$11 5/3,9092.885 
$1163,9093420 
$082 3,9975188, 8117,3,9093955 
8083 329075726) 8118|3,9094490 
$084 3,9976263) 8119/3,9095025 
3,905 7 960! 8085 3 9076800 ts $% 5y 


3,9086994 | 


3,99875 30] 
3,9088066 
3,9083602 


13, 9090744 


9095 560 


b A 


DL AR 


a 2 


- 


Cutrti1Tas 


9. 


$122 


$124 
8125 
$126, 
8127 
$128 
8129 
8130 
8131 
8132 
38133 


21 3,9096095 


3,9098234 


$134 
[8135 
[$136 
8137 
$138 
$139 
$140 
8141 
(8142 
$143 
8144 
$145 


8458 
83r5 

8160 
$161 
$162 
8163 
816 

very 
$1266 


3290997699 


3,9995708 
3,9099303; 
3,9999537 
3,9100371 
dag 
3,9 (01449, 
3,9101974; $167 
3,9102508 |$168 
3-9103042|$16 
3,9193576 8170 
3,9104109 
3,9104643 
359105177 
$,9105710/ 
3,9106244' 
329106778, 
349107314|\$177 
39107844) $17 
3,9103 378||$179 
3,9108911||8180 


$172 
8173 
$r74 
$175 
8176 


8146 
8147 


8149 
$250 
8151 
$152 
S153 


38148|3,9110510; 


3,9109444'|8181 
3,9199977 |8182 
3183 
$184 
8185 
$186 


3,9111043 
3:9T11576 
3,9112109 


— 


3,9115837] 8193 
3,9116369| 3194 
3,91 1690218195 
3,9117434|$196 
3,91 17966|\8197 
3,9118458,8198 
3,91 19030|8199 
3, 911956 2/8200 
3,91 —_} 201 


3,9120626| 3202 
31,9121155|3203 
3;9rzi689 


3,902322( 


8205 


8204|3,9140257 


[NaJLogarzh.[NuLoguich]Nu.Logarith[Nu-|Logarih, 
131 60951315613,91147721$19113,91 33369 
3,9095630||815713,9115395| $1923,913 3899 
18123 3,9097165 


$39134430 


$226 3,9151887 
$227/3,9152415 
$228 3,9152943 


3,9134960 


8229 3,9153471 


3,91 36019 
3,9136549 
3,9137079 
39137609 
3,91 38139 
3,91 3 8668 
3,9139198 
39139727 


3,9140786 


8230 36915 3998 
$231'3,9154526 
8232 '3,9155054 
$233/3,9755 581 
8234/3,9156109 
$235|3,9156636 
$236|3,9157163 
8237/3,9157691 
$238|3,9158218 
82 39/3,91 58745 
8240]3,91 


8206 
$207 


39122732 
3,9123334 


3,9141315 
3,9141844 


$208 
'$20 
$210 
8211 
8212 
'$213 


3,9123815 
3,912 434 

3,9124378 
349125409 
3,91 25940 
3,9120471 
3,912700 
3,91 275339215 


3,91285951182 17 
3,9129126 
3,9129656||8219 
391301878220 


3,9130717|$221 


3,9112642 
3,9113174 


$187 
8188 


$154 


[8155 


813g 


3,9113707 
8190, 


3,91 14230: 


3,9131248 [$222 
3,9131778|8223 
3,9132309|$224 
3,9132839\ 82 25 


"© 09> 


$8214 


3,9128064||$216 


=—_ 


$241|3,9159799 
8242 3,9160326 


3,9142373 


3,9146075 
3,9146604 
349147133; 
3,9147661 
3,9148190 
3,9143718 
3,9149246 
3,9149775 


3,914290311$244 3,9161380 
3:9143432|8245|3,9161907 
3,9143961|8246 
3,9144489|8247/3, 9162960 
3-9145018[8248(3,9163487 
3,9145547 


824 3|3,9160833' 
3,9162433 


52.49 3,91 64013 


putt 
$251 
38252 
$253 
$254 
$255 


329164539 
3,9165066 
329165593 
3,9166118 
3,91 66645 
2,9167171 


$256 
$257 


3,9150303 
3,9150831 
24 9151 359 


$258 
bg 


3,9167697 
3,9168223 
3,9168749 


260 


3,9169275 
3,9169800 


—_—_—— uu 


— 


©Currias 


9. 


$251] 
$252 
8263 
$2.54 
8265 
$266 


Nu,|Logarirh.] 


8258; 
8269 


8267/3 


Nu. 


— — —  — 


3,9170326 $296 
3-9170852"8297 
3,91,71378 $298 
39171903, 8299 
3,9174429! 8300 
3,9172954) 8301 
32 9173479 $3021; 
3,9174005 $303 
3,917435 30] 8304 
3,9175055 $305 


yU 3,917558c $;06 


3,9176105| 8307 
3,9176630 $308 


3,9177155| 8309 
3,9178205| $311 


3,9178730 8312 
3,9179254 $313 


OE na 332 


3-9135545|,3325 


2,9177680|8310 


349179779] d314 
3,9180303|8315 
2281 3,9180828 $3193 


3.9185069| 
39136593 
3,919 7117 
3,9157640 


3.9188164 


$326 


$327 
8328 


$329, 
$320.3,9206450, 


Logarith. 


3,91 88687 

3,9189211 
3,9189734 
3,9190358 


39191304 

,9191827 
3,9192 350 
3, 9192973 
3,9193390 
399193919 
319194442 
3,919496$ 
3,9195488 
3,9196010 


3,9190781|| 


8336 
$337, 
8338 
8339 


u.1Logarith.| 


3,919705$ 
39197578 


" 9198623 


349199145 


7,3,9199667 
3,91 81877|.831$|3,9200289 
3,9182 401| $319,3,9200711 
3,9182525| $320 3,9201233 
3 9183449 $321; 
34913397 $322 
$13,9184497| 3:23 
39185021 $324/2,0203321 
3,9203842 


(3,9201755| 


3,9202277 


[3,9202799| 


3,9204364 


3,9205929, 


3,91965 33 | 


3,91981001'83 


3,9204886, 
3,9 05407, 


| 


$364 


8365 


313,9213222 


35 $,9217385 


3,9206971 

3,9207493 
3,9208014 
3,92085 35 
3,9209056 
3,9209577 
3,9210098|. 
3,9210619 
3,9211140 
329211661 
3,921 21 $1 
3,9212702 


3,9213743 
3,9214253 

3,9214784 
3,9215304 

3,9215824 
3,92 I6345 
3,92 16865 


3,921 7205 
349213425 
3,9218905 
3,9219465 


—_ 


$366 
8367 
8368 
$369 
$370 
8374|3 
8372 
d373 
$374 
5375 


3,9219984 


3.9222063 
3,9222582 
3.9223102 
3,9223G621 


3,9224140 
\ 0324659) 


8376 
$377 
$378 
8379 
8380 
8381 
(8382 
$383 
8384 
838; 
$386 
8387 
$388, 
$389 
8390 
8391 


349220504, 8392 3,9238655 
3,9221024 |8393-3,9239172 
913,9221543| 


$394 


Logarith. 
349225179 
3,9225698' 
3,9226217 
3,9226736 
3,92 27255) 

3,9227773 
3,9228292 
$,9228811 
3,z9229330 
39229848 
3,92 30367 
3,92 30885 
3,9231404 
3,9231922 
3,923 2440 
39232958 
1z9233477 
349233995 
3,9234513 
39235031 
339235549 
3,9236066 
3,9236584 
3,9237102 
3,9237620 


39238137 


3,923 9690 


8395 3,9240207 
$3963, 9240724 
$397/3,9243 242 
- 3983 19241759 
$399/3,9242276| 
$4003,9242793 


Curri1nas 9. 


Nu.;Logarith 

$401;3,94243310 
8402|3,9243327 
$403|3-9244344 
8404 3,9244869 
$405 3,9245377 
8406 3+9245394 
$4073,9246410| 


| 


[Nu. | 


8436 
8437 
8438 
$439 
8440 


Logarith. 

3,9261366, 
2,9261380 
3,9262395 


3,926 3424 


8441 


$442 


$4083, 9246927 $443 


8409 
8410/3 
$411 
$412 
8413 
$414 
$415 
8416 
8417 
$418 
8419 
$420 
$421 
$422 
$4323 
$424 
8425 


9[3,9257761 8464 


3+9247444 [5444 
9247900 \"445 
39248476 (3446 
3, 9248993 $447 
3,9249509 [8448 
3+925c025 [8449 
3,9250541 [8450 
»9251To57 [$451 
349251573 [8452 
39252089 [8453 
349252605 [8454 
3,9253121 |8455 


| 


349263939 
349326445 3. 
3,9264968 


3,9267025 


3,9267539 
3,9268053 


3,9268567 
3,9269081 
3,9269595 


3, 9270622 
3,9271136 


3,925 3637 |8455 
3, 9254152 8457 
39254668 [8458 
3,9255184 8459 


3,9271650 
3,9372163 
3.9272677 
3,9273190 


329255699 8460/3 
3,9256215 $461, 
3,9256730 8462, 
3,9257245 8463 


3,9258276 8465/3 


> ——  —— — 


3,9258791 $466 
39259306, 8467 
3,9259821| 8468/3 


$434 


3,9260336, 8469 


,9273704 


3:9274217 
3,9274730 


3,9275243 
39275757 


3,9276270 
3,9276783 
3,9277296 

3,9277808 
3,9278321 


3 9262910 


39265482, 
3,9265997, 
3,926651118481 


3,9270109 


«[Nu.|Lc 


847113 
$472 
8473 
$474 
12475 
8476 
8477 
\$478 
8479/3 
8480 
$481 
8482 
8483 
8484 
8485 
$486 
8487 
£488 
8489 
8490 
$491 
849217, 
5493 
$494 
$495 
8496 
$497 
$498 
$499 
8500 


Lugarith. 


3,9279347 
39279859 
39280372 
3,9280885 
39281397 
3,9281909 
3,9282422 


Nu, 
$506 
8507 


'$5 08 
$5093 


$511 
$512 


3,9282934 
1928 3446 
3.9283959, 
3,9284471 
349284983 
3,9285495 


3517 
8518 


3,9286007 
3, 9286518; 

3,9287030 
3,9287542| 
329288054 

3,9288565 
3,9289077 
3,928958$8 
3,9 290100 
3,9290611 


3. ,929112} 
3.9292634 
3,9292145 
3,9292656 
3,9293167 
3,9293678 
3,9294185 


S501 
$502 
$503 
[3504 
8505 


3,929470C 
3,9?95211 
3,9295722 
3-929023? 


$510 


EL ogarith. 


S 
3,9297254 
3,9297764 
39298275 

3,9298785 
3,9299296 
3,92 99806 
3,9300316 


8513 
$534 
8515 
$516 


8519 


8520/3 
$521 
8522 
852313 


3,9300826 
3,930L3336 
3,9301847 
3,9302357 
3, 0302866 
3,9303376 
3,9303886 

3,9304396 
3+9304 906 
ROIIIONy 

+9305915 
3,9306434 


3.929674 3 


8524 
8$525/3:93 06944 
$526/3,9307453 
852713 »9307963 
$528/3,9308472 
$529 3 9308981 
$530 329309490 
8531, 3.930999 
$5323) 9310508 
8533 39311017] - 
8535 3,9312025 
8536 39931254 
8538 3,93 rea 
8539 3,9314070 


$435 3,9260851 :$470|3,9279834 


85343, 9311526 
$537 329313053 
8540 39314579 


CurLlIas 9g. 


Nu.[Logarith.||Nu.Logarith || 


8541 
$542 
8543 
8544 
8545 
8546 
$547 
8548 
3549 
$550 
8551 
8552 


3-9315087|:8576/3,9332348, 


39315596 
349316104 
329316612 
3293107121 
3,9317629 
3,9318137, 8 
3,93 1354S 
3,93191$3 
3,9319661| 
3,9320169 
3,9320677 


8553 
35s 

$555 
$556 


8557 


8559 
550 
8561 
8562 


$558 


[8563 

8564 
18565, 
8566 
8567 
8568 
8569, 
8570, 


F-. $972, 


3,9321T1 85; 
3,9331692 


$577 
8578 


| 
| 


| 


85793,9334367 
8530/3,9334873 


$581 
533 
'8583 
'8584 
858513 
'8586 
'$387 
8588 
'8589 


3,9322200; '8590 


3:9332708 
3,9323215 
3,9323723 
3,9324230 
3:9324738 
3,932524x5 
3,9325752| 
3,9326259 
3-9326767| 
329327274 


39327781] 


3-9328288|' 
39328795 
3,9329301 
3,9329808 


8571/3993 30315 


3,93 30822 


8591 
$592 
8 

19593 
8594 
8595 
8599 
8597 
8598 
859913 
$600 
$601 
$602 
8603 
8604 
86953 


Nu. 1. 


$611 
$612 
8613 


349333354 
349333960 


3,93505 36 
3,935 1049] 


Logarith. [Nu. 


| 


3646 
8647 


393515448648 


$2 


329335379 


2,9335835 |861 


3,9336391 
3,9336897 
3,93 37493 
39337999 
39333415 
3,9338920 
349339426 
3,9339932 
329349437 
339340943 
3,9341448 
3-9341953 
39342459 


$614 


8618 
$619 
86-20 
8621 


8622 
8623 


3,9352049|3649 


39354065 
329354569 
[329355073 
3.9935 5576 
3-93 56080 

3,9356584 


$85 as 035708 


8625/3,9357591 


$626 
8627 
8628 
8629 
8630 


3,9342964 


359343469 [8632 


359343974 
32344479, 
[329 344984 ($63 


3:9346499) 86 
3z 9347004, 8 
3$,9347509, 


$606 


3,9348013| 


8607 


(393435 18 


8573,3,9331328 
($574 399331835 
$575; 1349332341 


$608 3,9349023 


8609, (329349527, 


x|861013,9350035 


6638 


8633 


8634 
8635 


8615\3,93525531|8650 


$616/3,935 305718651 
17,3,935 3561 


8652 
8653 
$654 
8655 
[8556 
8657 
$658 


8659 
8660 


3+93580g5| 
349358598], 
3593 59101 
3593 59605 
3,9360108] 
399360611! 
3,9361114 


3;9361617 
3,9362120|] 


© 9362623 


3,9345489| 863639363126 


329363629, 


86 nn 


$645 
$641 
$6432/3 
$643 
$644 
8645 3, 


9,3,9364635 
329365127 
3,9365040 


'2661 
$662 
$663 


$664 
8665 


18666 
8667 
D 
8669 
$570 


8671 
8672 
8675 
$676 
8677 
8678 


359375179 


Logarith, 

35936848 
339 368655 
3,9369157 
3,9369659 
3,9370161 
399370663 
39371165 
3-9371667 
3993721 69 
3,9372671 
359373172 

39373674 
3,9374176 
39374677 


39375680 


8673139331693 
8674.3 


3,9366645 
3,9367148 


3,9367650|8680 


8679,3,9384697 


39376182 
3,9376683 
3,93771 84 

3,9 377686 
3,9378187 
3;937 8688) 
3,9379189 
3,9379690 
3,93 80191 
3.9380692| 
39381193 


9382194 
3,9382695 
3,9383195 
349383696 
3,9334196 


3,9385197 


— ——_ 


2681 


 CutrLt1as 9; 


Nu.|Logarith. 


[3681 
3682 
$683 
8684 
8685 
$686 
8687 
$688 
8689 
8690 
$691 
$692 
8693 
8694 
8695 
$696 
$697 
8698 
8699 
8700 
$701 
$702 
$703 
8704 
8705 


| 


8714 
871513. 


39385698 
an 98 
3.938668. 
39387198 
3-9387698| 


—_——— — — 


8719 


8717 
8718 


$720 


3,9388198| 
3, 9388699, 
3,9389198} 
3,9339698 
3-939019! 

3,9 390697] 


3,9393695 


3,9394693 


349391 193] | 
3,9391697 | 
3,9392196 
39392696] 
3,9393195], 


399394194] 


39395193] 
3,9395692| 
3,9395191| 
3,9396690| 
3,9397189| 
3 3.9397688 874 


3,9398187| 


$721 
8722 
$733 
$524 
$725 
$726 


wr 
3,939968; 


2,9400680 


1,9401677 
» 9402176 
,9402674| 


3,9398685| 


3,9400182} 8 


3-9491179| 


Nu. jLogarith. 
$716 3,9403172 


31 3,9416605 


349417598 


3,9403670 
3,9404169 


3,9404667,|8 


39405165 
349405663 
3,9406161 
3,9406659 
3,9497157 
3,9407654 
3-94081 52) 

39403650 
3,9409147 
3,9499645 
3,9410142 
ye 

3,9411137 
3,9411635 
3,94121.32 
3,9412629 
3,9413126 
3,9413623 
3.9414120|$ 
3,9414617 
3,9415-114 
3,9415611 
3,9416108 


3,9417101 


3,9418095 


|Nu. 


$75113 
8752 
$753 
754 
$8755 
8756 
18757 
(8758 
8759 
8760 
8761 
Ol 8762 
$763 
8764 
$765 
8766 
8767 
$768|3 
8769 
8770 
8771/3 
877% 

713 
8774 


8775, 


8776 
8777 
$778, 


8780 


Logarith. 


3 ,9420577 
3,9431073 
3,9421569 
3,9422065 
329422561 
3,9423058 
394233553 
3,9424049 
3,942454z5 
39425041 
339425537 
3,9426032 
3,9426528 
39427024 
29427519 
3,9428015. 
3,9428510, 

3,942 9005, 
3,9429501! 

3,9429996 

39430497, 
3,9430986/ 
34943 1481 
3 9431976; 
3,943 2471 
3,9432966' 
3,943 3461 


3,9433956\| 
8779/3 


29434450 
39434945 


$781 


3,9418591 
39419088 
3,9419584 


3, 9420081 


$782 
$733 
$78 

$785 


3943 5449 
39435934 
3,9436429 
3,9436923 
3,9437419 


Nu.'Logarith | 
pare {mms Rags 

$786 39437912 
8787, 3,9438406 
2788 3,9438900 
8789 3,9439395 
$790 39439889 
8791 3,94403$3 
$792 39440377 
$793|39441371 
8794 3, 9441865 
$795 3,9442358 
8796 349442852 
8797 3,9443 346 
$798 359443810 


| 


18904 3,9446800 


3799 349444333 
8800! 29444827 
8801 (3 3,9445320 
8802 3,9445814}, 
8803, 39446307 


8819 
\8820 


8805 


8806 


8807 


8810; 


$811 
$812 
$813 
3914 
3815 
$316 
$817 
8818 


Ry 


3,9448280 


38208 2,944877: 


| 8809/3, 9449266 


3-9449759 
3,9450252 


3,9447294 - 
3:9447787] 


| 


39451238 
3,9451730 


3.945222} 


33945271 
29453208 
3,945 3701 


3,9454193} 


39454686 | 


39450745] 


Cu1ltr1ias 9. 


8821 3,9455178 
$822 3,945 5671 


| 


8823 3,9456163 
$824 39456655 
8825 39457147 
$326 39457639 
8827 


$828 
8829. 
8830 
8831/3 
$832 
8833 


8335 
$836 
8837 
$838 
$839 
$840 


$841 
8842 
8843 
8844 
8345 
$846 
8847 
8848 
8849 
$850 
$851 
88523 


229458131 
3,9458623: 
3,9459115 
3,945 9607, 
3,9460099 


3,9460591 
39946108 2/ 


| 


| 


38563 
8357 
$858 
8859 
8860 


$861 
8862 
8863 
8864 
8865 
$866 
8867 


8858 


8334/3 


9461574 8869 
349462066 8870 
3,9452557|8871 
3,9463048, 8872 
3-945 3540, 8873 

3,9464031 $874 
39454523, 8575 
3, 9455014 $876 
3,9465505 | 8877 
39455996 $878 


3,9466487 8879 
3» 9466978, 8880 
39467469, 8881 
3,9457960, $882 
3-946845 1| 3583 


3,9468942| $884 
3:9459433| 8885 


3, 946992 3| 
39470414 


8853 
$55 
885; 


ET 


3:9470 995, 
3,9471295, 
13,9471886 


$886 


3,9472376 
5473866] 
3-9473357 
39473847 
39474337], 
3-9474827| 
349475317 
3,947 5 807 
3,9476297 
349476787 


349477 277| 


39477707 
3,9475257 
$+9478747 
39479236 


3,9479726 
3,9490 215 
3,9480705 
3,9451194| 


5. 9481684/8910 


3,9482173| 
3,9482662| 
349483151 

39483641 
3,94 $41 30]! 
3,9484619, 
3, 9485108, 
3,9485597 

3,948608s5| 
3.9436474| 


3,94870G3 


$887 3,9487552 
8888+3,9488040 
|8889 3,9488529 
8890 3,9489018 


8922 


8923 


[$925 


Na. .[Logarith.||Nu.|Logarith.| [Nu.|Logarith. [Nu.|Logarith, 


1237618891! 
8892/3 
$893 
[$894 
8895 
3896 
8897 
$898 
8899 
_ 


3,9489506| 

»9489994 
349499483 
3,9490971 
329491460 


3,9491948 
3,9492436 
3,9492924 
23,9493412 
3,9493900 


8901 
;8902 
38903 
5904/3 
8905/3 
8906 
8907 
'8908 
8909 


$911 
8912 
8913 


3194943 88 
3,9494876 
3,9495 364 
3,9495851 
3,9496339 


394968 27| 
3,9497314 
3,9497802 
3,9498290| 
39498777, 
3,9499264| 
39499752 
3,9500039 


$914 
8915 
$916 
8917 
8918 
8919 
8920! 
$8921 


h_ 


pcm 
3,9501213 


3,9501701 
3,9502188 
3,9502675| 
3:9503649 
3 
; 9504625 


8926/3,9506569 
8927, 3,9507055 
8928 3,95075 42 
8929 3,9508028 
8930, 349508515 
$931! 3,9 509001 
8932 .3,9509487 


8933 
8934 
8935 
8936 
8937 
8938 
8939 
894013 


| 
| 


| 


8949 3,9517745 


8941 
8942 
$943 
$944 


3,9599973 
3,9519459 
3,95 10946 
3995114323 
3,9511918 
349512453 
3,9512889 

3,9513375 
3,9513861 
3,9514347 
3,9514832 
3,9515318 


8945|3,95 15803 
8946 3, ,95 16289 
8947 39516774 
8948 3,9517260 


3950 (3-9519230 
8951 3,9518716 
8952 ,3,9519201 


$953!3,9519686 


8954/3 


8955 


8957 


349505109, 8958 
3,9505596 89591: 


3, 9506082. 89% ©, 


349520171 
3,95 20656 
3,9521141 
349521626 
3,9522111 

9522595 

:,9523080, 

£ 561 


HILTAS 


IO, 


$96713,95 26472 


«Na. 


8996 
8997 
$998 


(8999 
9000 


gool 
9002 
9003 


$971|3,95 28409 
8972 3,9528893 
8973139529377 
97 3,95 29861 


9006 


9008 


goll 


897813,9531796|g01 3 
8979|3,95 32280|9014 


8984[3,95 34697 
8985|3,9535181, 
CES. acocfi 


3,9538080 
8992;3,9538563 


$994 39539539 
8995(3,9540012 


| 


9021 
9033 


90125 


30 


9004 
9005 


9007 


9009 
g010 


golg 
9020 


9022 
9024 
9036 
9027 


8993[3,95 399469028 
9029 


Logarith, 


39541043 
8 


3,9543390 
3,9543872|9938 


395453199041 
3,9545 802 
3,9546284 |9043 
3,95 45766, 
3:9547245,| 
39547730 
3,9548212 
3,95438694 
3,95491 76, 
39549657 
13,9550139 
13,95 50621 
3,951 IOZ 
3,9551584 
3,95 52065 
3,955 2547 
3,95 53028 
3,955 3510 
3,9553991 
3495 $4472 


9045 


9048 


9051 
9052 
9053 
9054 
9055 
9056 
9057 
9058 
9959 
9960 


3,9555434(9062 
3495559151\9063 


3,9549494 9031; 
3,9549977|19032(3,955783 9/9067 
9933 3-9558320 9068 
9034 


9044 


9046 
9047 


9949 
go5O 


(Na. [Logarh No, 


329557358 


329558800 
39359282 
3,9559702 
3,95 60243 
3495607323 
349561204 
329561654 
3,9562165 
3,9562645 
39563125 
3,95 63905 
3,9564086 
3,9564566 
3,9565046 
3,9565526 
3,9566006 


'go82 


L ogarith. 


329574157 
3,9574636 
3>997SI15g 
39575594] 


O0OKE6 


a IF 


9069 
9070 
9071 
9072 
9073 
2074 
907531957940 
9076 
9077 
9078 
9079 
g080 


| 


3,9581337 
3,9581815 
3,958 2293 
39582771 


9083 
908 4 


3:95 66486 
3956696 


349567445 
3,9567925 
3,9568405 


3,95693 64 
3,9569844 
349570323 
3,9570803 
39571282 


3,9554953|9061[3,9571761\g096 


3,9573241 
3,9572720 
3,9573199 


3, 9556877\'9065[3,9573678'\91 


3,9583249 


9085 
9086 
9087 
9088 
go8g 


39583727 
3,95 84205 
3,95 84683 
3,9585 161 
2090 3,95 85639 
9091'3,9586117 
9092'3,9586594 
9093|3,95387072 
9094 3,9537549} 
90953, 9588027 
3,958850 
3,95889 
9098/3,958945 
9099, 3.953993 
00:3,9590414; 


| 


9097 


3,9556397\19064 
Ii 


J1ION 


9to1[3 
9102 
9103; 
9104 
9105 
910613 
9107 
9108 
2109 
91 10 
91411 I 
9112 
9113 


Nu. | Logarith. 


CGCHILITAS TO: 


5.059005 1 
39591368 
3,9591 345; 
3,95923 22 


9136,3 9507561 


3137, 
913 
9139 


329592799 
3,9593276. 
39593753. 


39594230; 9143] 
3:9594707:9144 


3,9595sS. 154, 
3,95 95660. 


529596614. 


9114 
9175 
911613 
9117 
9118 
91-19 
9120 
0121 
90122 
9123 

124 
ny 


192335 F 3s 3,960708« 6 


29602805 


3,9503756 


3,959709g0 


319597567 9L5o 


3,95 98043 
39598520 
3,9598996, 


3,95 99948 
3 ,9600425 
3,990290 1 
3,9601377 
3,9601853 


9140 
9141 
9142 


0245 
9146 


3;9596137 9147 


9148 
9149 


9151 
9152 
9153 


$,9593472. '91 54 


9156 


9157 


9158 
9159 


3,9602 329 


3,9503280; 


3,96042 Z2 
3,9604708 
3,9605183 
3.9605659 


3.960613z 


9160 


[9161 


9162 
9163 
9164 
9165 
$166 
9167 


916813 


3,9606610 


$:3,9608512 


[pres 
35170 


3,9608036| [9 


3,9608987 
3,9609462 
3,9609937 
3,961041 2 
39610887 
3,9611362 
3,9511837 
3,9612312 
3,9612787 
3,96 13 262 


3,9613736 
2,9614211 


3,9615 160 
3,9615635 
3,9616109 


| 


2614686 


|Nu. jLogarith. |Nu.|Logarith.|Nu. [Logarith. 


3,96165 $3 


3,96175 32 
3,961 $006 


3,96184$1 
3-96 18955 
3,9619429 
3,9619903 
2,9620377 
3,9620851 
3,96 21 325 


3,96 22272 


349617058, 


3,9621799], 


9622746 « 
3,9623220] 


an ag" 
9173| 349925114 
91 74139925587 
91 75|3,9626061 
9176 
9177 
9178 
917 

9180 
9181 
9182 
9183 
9184 
9185 


3,9627007 
39927481 
3+9627954 
39528427 
3,902 8y00 
39629373 
3,9929845 
3,9530319 
3,9630792 


172\3,9924640 


39026534 


9207] 3 


9213 
5214 
9215 
9216 
92 17 
9218 
9219 
92.20 


9186 
9187, 
9188 
918g 


3,903 I 264 
3,9531737 
3,9932210| 
3,9932682 
9190\3,9933155 
9191\3,9933628 
9192/3,9934100||> 
9193|3-99 34573 


9195 39635517 


9197 3,9636462! 
9198[3,9636934; 
9199 3,9937496 
9200 3,963 7878 
920113,9638350 
9202.3 9638822 
9203; 
9204/3,9639776 


9194 3,993 5045 


9196 3,9635990 


3,9539294 


9221 
9222 
9223 
92 24 
9225 


9206, 3,9040710 


1208 3,9641653 
9209 3,9642125 
9210 349642596 
5211'3,9643068 
9212 3,9643539 
3,9644011 
3,9644482 


Ga5q2s 
3,964 509 
29646367 
3,96468 38] 
3 ,9547309| 
3,947780| 
3,9- 548 251f 


3,9949193 
39649664 


9226 


IÞ232 


9234 
9235 


9237 
923813 
9239 


9205\z, 9640238 [9240 


3 9650134 
9227 3, 9650605 
92283, 9651076 
9229 3,9 51546 
9230 


1923113 


92 333,905 3428 


29941181 


39644953. 


3,9048722 


3,y65 2017 
39 52488] 
3-9 52958 


3,905 33899 
3,9554369 


9236, 


3,9954839 


329©5 5309 
,9655780 
Gard 


3,9056720 


Tf 


- 


3,9623693 


824 


O———_—_— 


IT 


Curlias tb, 


9243 
92443 
9245 
9246 
9247 
9248 
9249 
9350 
19251 
9252 
9253 
9254 
9255 
9256 
9257 
9258 
19259 
9260 
9261 
9252 
9263 
0264 
19265 
9266 
9267 
9268 
6269 
937: 

927112 
9272]; 
9273 
9374 
'9275 


Nu.|Logarirh. 


9241/3,955719 
9242 3,9657660 


Oo 


349558130 

3,9658599| 
3,9559069 
3,9559539] 
3,9 560009 
3,966047$ 
3,96 60943 
3,9561447 
3.9561887 
3,9562356 
3.9662826 
3 9563295] 
3,956 3764 


Nu. 
9276 
927713 
9278 
927 

9280 
9284/3 


9283 
9284 
9235 
9286 
9287 


9288 
9289! 


3»9564q2 33 
3,9564703|' 
3,9665172 
3,9565641 
3,9566110 
3,9666579 
3, 9567048 
3,9667517 
39567985 
3296685 54] 
3.9568923|| 
1,9669392|'9 
39669860]! 
3, 9570329, 


9292 
9293/3, 
9294 
dot 2 | 
9299 


9299 
9300 


19301 
9302/5 


9303 
9304 


| 


Logarith. Nu. 
3,907 3607 93113 


9974076 
18674504 
3,967 $012 | 

3,9675480 


,9675948 


3,9676883 
$29977351 
3,9977819 

3,957 8287 
39978754 

3,9579222 
3 ,967969C 


(9290/3, ,9680157 
9291 [319080625 


3,968 1092 


39081559 
3,9582027 


3,9682494 
3,968296 I 


9312 
931313 
9314 
9315 
bw 


'9283  odreats 9327 


9318 
9319 
9320 


9321 


9322 
9323 
9324 

9325 
9326 
9327 
9328 
9329 
9330 
9331 


929713, 9683428||9332 
9298. 3,9583895 9333 


3,9584362||9334 


!, 9670797] 9395 


39671266[|930 


3,95684829|9335 
29585296 9336 

9685763119337 
2,9686230 9338 
3,9986697.19339 


3.9587 164 [9340[3,% 


2,967173419307 3,9688097, 


3,9672203|93068 
3,9672671 9309 


3,9688564, 


6 3:9687630 341 


9342 
934313 


3, 9689030 (934% 
32673139 9310 3,9589497 345 


Logarith. 


3,908996 3 
$,99904 © 

3,9990896 
3,9091362 
[39991829 
39992295 
3»9992761 
339093227 
3,9093 623 
3,9694159 
3,9694625 
3,90995c91 
3>9695557 
3,9096023 
3,9696488 


3,9696954 


3;9697420 | 
3,9597885 


3,9698351 


3, 9099282 
3:9699747 
3.9700213' 
3,9700676, 
3,97011 143! 
3, 9701608 
adat es 


Nu. 
934 

9347 
9348 
9349 
9350 
9354 
9352 
9353 
9354 


9355 


3,9698816 [936; 


9371 
9372 


397043 99119377 
3,97c4863119378 
43,9705 328119379 


3+97057931193 


Logarich 


0[329717396 


34706228 
3,9706722 
349707187 
39707652 
3,9708116 
3970858 I 
3,9709045 
3,9709505 
39709974 
3,9710438 
1971992 
3,971136 

3,9711830 
3:9712294 
3,971 2758 
339713222 
399713686 
3,9714150 
349714614 
3,9715078 
3,971554 

3, 971600s$ 
3,971 6469 
3,9716932 


3,9717859 
3,9718333 

39718786 
3,9719249 
3,9719713 
1613,972c136 
3,9920639 
3,9721102 
9[3,9721565 


3,97 2202 


| 19413 
19414 


19475 


19405 


Currtias 


18; 


530, 
9382 
9383, 
9384 
9385, 


93373 
9388 
9389 
9390 
9391 
9392 
9393 
9394 
9395 
9396 


3497324917 
| 


3,9723880 
39724343 


349725731 
3,9725193 


3,9727581|9 


39728506 


9397 


9399 


OAONO 
> 44 tk 


4o1 


OAO2 
ys int 


9493 


040d 
74 "YT 


9406 
9497 
9408 
9499, 
9410 


5398 


399733588 
3,97 34050 
3,9734511 
319734973, 
349735435 
$,9735896 


|Nu. Logarich. | 


—— 


9416, 


9419 
9420 


Nu.'\Logarith. | 


379738665] 
349722954 9417, 3,97391 26 
3497234179418 2,9739587 


3,9740048 
3,97 49509 


' 


9423 
9424 


9427, 


3,9728043|9428 
9429 
3,972896319430 
3497294 30119431 
3-97 2989319432 
3973035419433 
3497308 161194 34 
34973127819435 
3,97317411[9436 
3,973220212437 
3997326649438 
3497331261\19439 


me 
2441 
2442 
9443 
9444 


9411 
9412 


3,97 363 58 
3,9736819 
3,9737231 
349737742? 


2445 
9446 
9447 
9448 

442 


9386 3-9724805|9421/319749970 
1972526819422 339741431 


349741892 
329742353 


3,9726656|9425|3,9742814 
39727118 9426 349743274 


3,9743735 
3,9744196 
3,9744656 
3,9745117 
329745577 
3,9746038 
3,9746498 
3,9 746959 
39747419 


2451 
1452 
2453 
27454 
3455 
2456 


2458, 
7459 
2460, 
9451, 
2462 
2463 


2458 


3,974779 
3,974$340 
3.974880c 
3,9749260 
3,9749720 
3-9750180 


9471 
947z 
9473 
94743 


_ 


3,97 50640 
3,9751100|'s 
$,9751 560 


3,97 53399 
329753854 


9450 


3,9738203| 


3,975 2020] 


3:9752479| 
329752939] 


9483 
9484 


Nu. 


W457 


2464: 
94653 
3456| 
9467! 


2469 
2470 


39754778 
329755237 
349755 697 
13,9756156 
3,9736615! 


39757075 
349757534 
39757993. 
329758452 
3+9758911 I 


| 


Logarith]Nu. 


9486 
9497 
9488 
9489 
9490! 
9491 
9492 
9493 


9494 


949513 


9496; 3 


39759375 
3,9759829 
349760288 
$:9760747 

3,9761206 [95 
3,9761665| 
3,9762124/ 
3,976258 2 
349763041, 
319763500 
3,9763958 


94751 


3,9764417 
PF 9764875 | 

3,9755334. 
3,9765797, 
3,9766251 
3,9766703, 


| 3,9768083 3 


3,9767625 


> as id 

9497 
9498 
9499 
9590 
9501 
9502 
9503 
9504 
2995 
9506 
9507 
9508 
9509 
9510 
coll|3 
9512 


$113,>9767167;9513 


9514 


39768 $41] 
3,9768999, 

39759457, 
32976991 5| 


9515 
9516 
9527 
9518 


3,9770373, 


[Logarith | 


39770831 
39771289 
319771747 
39772204 
3,977 2662 
3,9773120 
3-9773578 
3+9774093$ 
39774493 

319774950 

349775407 
3,97 75864 
3,9776322 
39776779 
3,9777236 
3+977 7693 
3,9778150 
3,9778607 
3,97 79064 
3-9779521 
3,977 9978 
3,9750435| 

3,9780892 
(329781 348 
3,978 805 

3,9782262 

39782718 
roofs 175 
3,978 3631 
3, 9784085 
329784544 
3,9785c01 
399785457 


9519\3,9785913 


p520|3,9786369 


_ 


Cnrf{ras 16 


Na. a.[Cogarith.|[N [Nu.|Logarith.|Nu.|Log 
[959113,9! 
9592\3,98 19092 
9593 398195445 


Yg21 
J522 
9523 
9524 
9525 
I5 26 
9527 
95 28 
9529 
9530 


213,97 $6826 
349787282 
3,9787738 
39788194 
3,9788650 
3,9789106 
3,97 89562 


9556| 
9557 
9558 
9559 
9560 
95 61 
9562 


3,972 90017 
3,97 90473 
3,9790939 


9563 


9564 


9565 


9567 


9566 


954613-9798214 
95 47139798669 
95 4813,9799124 
954913+9799579 
95 3013,9500034 
95 5113,9800488 
955 2[3,950094 3 
955 3[3,9801398 
[9554/3,980185 2 


95 37139794118, 
9538 329794573 
1953913-9795028, 
9540 3,9795484 
954113»9795939|! 
954213,9796394| 
9543[3-9795849| 
954413+9797304|: 
9545 397977 59| 


| 9571 
19574 
19573 
95743 
9575 


9581 
9582 
9583 
9584/3 
95 85 
9586f3 


9568 
9569 
7-570 


3,9802761 
3,9803216 
3,9803670 
3,9804125 
3,9804579 


39805033 
3,9805487] 
3,980594 
3,9806396 
3980685 


9 


95 


9598 


varith. 


[Nu.|Logarith. 


818639 


3,9819997 


9595|3,9820450 


3,9820903 


9597|3,9821355 


9026 3,9834459 
9627/3,9834910 
9628/3,9835361 
9629 3,9835812 
9630 349836263 


9631/3,983 6714 
76333 ,9837165 


9599 
9600|\ 


3,9821807 
3,9922260 
Lay 


96 33] 
9634 
9635 


3,98073 


3,9808212, 
3,9808666, 
29809119 


3,9811841 


3 981 3202 
3,9813655/ 
3,9814108, 
3,9814562 
3,9815015 
9815468 
3 9815921! 


— —— _ — — —— 


3,9807758, 


3,980957319 
3,9810027||9607 
3,9810481 2608 
3,9810934|56 
3,9811388|961 


| priog ohampes 


9601 
9602 


| 


9671 


3,9812295|/9612, 
3,9812748\961 3|3,9828589 
2614; 3,9829041 
9615[3,9829493 


616 


9636 
9637 


3,9823165 
3,932 3617 


39837616 
3,9838066 
3,9838517 


39838968 
3,9839419 


9603 
9604 3,9824522 
2605 


606 


3,9824069 


2,9824974 
3,9825426 


9638 
9639 
9640 


349839869 
3,98403 20 


3,9840770 
064113 ,9841221 


3,9825878 
3,9825330 


09/3,9826782 


gf 


3,93237234q 
3,98: 27686 
3,9828138 


| 
3,9829945 


9618 3,98308; 


9619 


9620 


3,9816374 
3,9816827, 


58 
44} 


955513,9802307 


9817280, 


9590/3, 9$1 $186 96 25 


9621 
9622 
23 


I589 3,9817733' 9624 


3,9831299 
3,9831751 
3, 9833202 


3, 98326549557 


3,9833105 |, 
3-9833556|, 


2, 9834007 


[o# 


Gals oReofen 
9643|3,9842122 
9644/3,9842572 
9645 3,9843022 
9646 33,9 9843473 

47/3»9843923 
9648|3,9844373 
9649, 3,9844823} 
905013,9845273 
9651|3,9845723 


9652/3,9849173 
96 5313,9846623 
9654\3,9847073 
965 513,9847523 
9656|3,9847973 
3,93848422 


658 


Cn, 


Cu1Ll 


I1AS$S 10. 


ww 


666|3,9852408|9701 


67C 32985426519705 


7139861893 


3,9363238 


2.9855926 
3, 9866374 
3,9866822 


Logarich.|Nu.\ 
3,y85022 19696 
3,9850670.9697 
3,9851 1209698 
3,985 156919699 
3,985 201919700 


3,9868 165 
3,9868613 
3,9869050 
3,9369508 
3 9869955 
3,98 J0403 


3-985291719702 
3,985 336619793 
3,9853816 


3 

3,9856510 
| 

39856959197 


3498592029716 
32985965 1/97 17 
3,9860099,9718 
([3,9860548|9749 
3,9860996|9720 
3,9861445| 9721 
9722 
9733 
9724 
9725 


349862341 
3,9862790 


5 


9726, 
9727 


3,9863685 
3,98641 24 
3986458219728 3:9 
3,9865030|9729, 3, 

3,9855478197 303 


$3023 


Logarith.\,Nu. Logarieh Nu. Logarih, Sy 


3,9867270||973 | 
398677 17,9735 398833609770 /3,93 98945 


3,9870850\9742|3-9886481 
3,987 1298 9743|3,-9836927 
399871745, 
39872192, 
3,9872640 
3,9857497|9712(3,987 3087 
| 329873534 
3,9873981 
3,9874428 
39874575 [9751 39890492 
3,9875322|975213-9599947 
3293875769 
3,9876216 
3,9876663 
3,9877109, 
39877556 
3, 9878003 
3,9878449 
3,9878896, 9760 349894498 
3,9879343, 
3,.9879789 


$80682 9764'3,9896278 9799, 
9881128|9 


9731 3,9881575|9756/3,9897 167] 
9732|3,9882021|9767 3,9897612 
9733|3:9882467 976839898056 

4 3,9882913||9769 3,9898501 


9736,3,9883 806|[9771 3,938993 90 
9737 3,9884 252119772 39899835 
.9738|3,9884698||977 3;3,99002 7 

|97391|3,9885 144|19774 39900723 
|9749/3,988 55999775 32999116 
'9741|3,93860351|9776 3,990161 2 
9777 3,9902056 
9778 3,9902500 
9744\3:9887373|19779 3,990294 

9745 3,9887818 9780 29903329 
9746 3,988$ 2649781 3,9903833 
9747|3,9888710|9782 3,9904277 
9748 3,9889155|9783;3,9954721 
9749|3,9889601|\9784 3,990516 


| 


9750|3-9890046|9785, 3,9995 60k 


9787 3,9992649 
975313989138 2}9788/3,9906940 
975413,9891828[9789'3.9907383 
9755|3-9892273|9790/3,9997827 
9759 3,9892718 9791 3,990827 
9757|3-9893163||9792 3,990371 
9758[3,9893608|[9793|3,9999158 
'9759/3+989495 31197 94 39909601 
9795 39910944 
9761|3,9894943|[9796 3991945 
976213 9895 38819797 3.991993 
9763|34989;83 319798 3,991 137 

3,991181 
765 3,9896732\9800 3,9912261 


| 
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Cunr'ti't As 1. 


Nu. Logarith P= 


980213,9913147 
9803|3,9913590 


3,9915 30g 
3,>9916247 
3,99166g0 
3,9917133 
3,9917575 
39918018 
3,9918461 
981 s Op rees 


3,9920230 


3/13,9922441 
3,9922584, 
202513, 9923326] 
3,9923768 
3,9924T1O 
3,9924651 
3,9925093 
3,992<535 
329925977 
3,9936419 
349926860 
3,992730O2 
3,99277 


g989r\3,9912704|| 


3 ,9920673||; 
20/3,99 31175 
3.$921577| 
3,992 19991: 


—  O————— 


'9870, 


13,992 9068 
| 3,992951O 
13,9930392 
[7031279 


434993 17T6|| 
31993215719 


u.||Logarirh: 


3,9928185 
3,9928627 


134993 1237s 


Nu. 
9871 
9872 
987 3 
9874 
9875 


988013 


329932598 


N58 |3 
859 
4860 
98611 
$62: 
9863 
9864 
9865 | 
5366 
$867 
9868 
9869 


| 39935685 
|12,9936r 26 


[3,993 7007 


13,993 3039 
[3299 33480 
13,993 3921 
03,9934362 


3,9934803 
13,9935 244 


329936566 


3,9937448 
3,9937888 
3,9938329 

7 9930769 

3, 9939210 

3,9939650 

3,9940090 

3,9940531 

3,9940971 


9885 


9888 
938g 
9890 
9891 
9892 
9893 
9894 
9895 
9896 
9897 
9898 
9899 
9900 


98763 
B77 
3878/3, 

79 


ry 
383 
983 


4 


9886 
9887 


Logarith. 
399944051 


39944931 
329945371 

3,9945811 
3.46251: 


399493 27 
3, 9949767 


3,9943612 
[19944498] 


19913|3,9962081 
»9962489} 


3,9950206 
3,9950645 
39951085. 
3,9951 524 
3,999 1963 
3,9952402 


3,9953280 
3,9953719 
3 3,9954158 


129954597 
3,9955036, 
39955474 
3,9955913 
3,9956352 


349941411 
39941851 
3,9942291, 
349942731 


9904 


9901n 
9902 
990J 


3994347209905 


3,9956791, 
3,9957229 
3,9957668, 
3- 9958106 


3,9952841, 


; Logarith 


[9906 3-995 8983 
(9997, 329959422 
9908. 3,9959860 
9909|(3,9960298! 
9910 [3,9960737 
(991 113, 9961175 
9912 3,99616tg 


991 5139962927 
a916|3,9963 365 
3,9964803 
3,9964241 
9919 3,995467 
9920 3,9965H17 
992 13,996 5554 
9922 3,9965992 
9923. 3-9966430 
9924'3,9964868 
[9925|3,9967 395 
9926 3,9967743 
9927-3,9968180 
9928 3,9968618 


9929 3,996905 $. 
9930, 39969492 


9931 3,9969930 
9932 3,9970367 
993 3 399708 
9934 3,9971242 
9935/3,997167 
9936 3,997211 
9937.3, 9972553 
9938|3, 9972990 
19939 3,997 3437 


3, 9953545 


9949,3,997386 


_ - —————  — OC —— — —_— 
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9941 


4313299773 5319993 
9959[3,99782 3119965 


Logarith. 
349974301, 


9956 
3,9975174\9953 
3,997 561119959 
3,997 6048/9960 
3,9976485|[9961 
3,99769321 9962 


3,9977794\996 


3$,9979104\9967 
3,997954019968 
39979976 9969 
3,998041319970 


Nu.\Logarith. 


3, 9980849 


3$,9974738|995713-993 1285 


39981721 
3,99821 57 
3,9982593 
3,9983029 


3998 3465 
3,998 3901 


3,9984337 


39984773 
3,9985645 


3,9986516 
3,998695 Lo 


| 


3,9985 206 
3,9986080 


9991 
9972 
9973 
9974 
9975 


9976 
99 
9978 
997. 


99803,9991 30 
9981|3,9991740 
9932 3,9992176 
9983|3;9992611 
998413,9993046 
9985 13,9993481: 


Nu.|Logarith. Nu. 
3,9987 3 87|.9986 
39987823] 9987 


3-9988258 Oe: 


3,99388694 998 


3:993g1291 9990 


3,9989564|'9991 
3,9990000[[9992 
3,9999435|/9993 
3:9990870119994 
9995 


Logarith.] 


3,9993 916 
3,9994350 


3,99952320 
349995 655 
3 9996090 
3,9995524 
3,9996959 
3,9997993 | 
3,9997828 


9997 
9998 


19996 


3,9998262 
9998697 
3,9999131 
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3,99995 66 
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TRIANGVLAR 
CANON 
LOGARITHMICALL 


OR) 
A Table of Arrtificiall Sines., Tangents, 


' andthe Complements Arichmeticall of 
Sines ſupplying the uſe of Secants, 


To Radius 10,0000000,and to 
evciy degree and minute of 
the Quadrant, 


| 


Sine 
Compl. | 


> ws $1 


AGwmMwyvpwuſyv owoywa ceoſunc yt: 


RD 


9,9999999 
1,2999999 
9, 9999998 
9,9999997 
99999995 
9,9999993 
2,9999991 
9,999998 
9,9999985 
9,9999932 


9,9999978 
9,9999974 
9, 9999969 
9,9999964, 
9,9999959 
9, 9999953 
9,9999947 
9,9999940 
2,9999934 
9,9999927 


21/7,785942719,9999919 


So) 


9,9999911 
9,9399903 
9,9999894 
9, 9999885 
9, 9999876 
9, 9999666 
9,9999856 
2,9999845 
9,9999835 


| Sine. 


12, 2601799] 45 


4-»> 


I 2,2809974| 42 


Tang. 


Tang: 
Compl : 


99835 1245 $4 


7,9550996 


7,9952192 
3,c078092 


8,0200445 
48, (3,0319446 
Ro:g509g 
8,06 


,054809 

06 3 c6HBog7 
29691] |8,07655306 
8,0869970 


I2 0591416 
© 0449004 

,9688886/11,03 11114 
[ſ 982252411 ,0177466 
11, C0478CO 


8,0972172 
8, 1072025 


1358104 


,1961020 


,2195811 
32271325 


71019, 9999611 


I 


9,9999594 
9,9999577 
29999559, 
9 2,999954T, 
929999522 
9,9999503, 
9,9999484 
9,9999464 


9,9599424 
9,9999403 
9,9999382 


8. 3.116563 4 II, 


5611) 8 165099, 


8, 1358510/111,86414 


8 ,14499500n, $55 
| : 


$,1539516|11,8460484 
3, 1627267/11,8372723 
3,171 3,1713282 11,8:86718 
$,1797626|11 820237 
,1880364[11,$119636 
,1961556/11,80; 


IT, 992198, 
I1, 9799555] 
11,9680554]23 
[1T,9504726 22 
11,9451906 
11,9341943 


IL,9 os 17 
11,8927975|16 
88303EC 


1,8734901|14 


| 


Compl ar 
of Sine 


,0591581 
2,0449181 
2,0311302 
2,0177666 
2,0C48020 
1,9922133 
[ ,9799793 
1, $68cYo5 
1, 9564991 


"© TIT 
GE HE 


0000177 
z0COO18Y 


,0000165 


,00CO2CC 


1,945 2186 
1,93 42237 
1,9235003 

1,9130354 
1,9028168 


1,8735290 
1,8641896 
1,8550468 
I, b] 
1,8373192 
1, 8287196 
1,8202871 
I, $120152 
1,803 898c 


% 


I, 7881031 
1,7728665 


1,8928331], 
1, 8830738, 


1,725 929720000550 


1,7804189 


,0000309 


1,7654432|; 
1,7581447],0000662 


| 
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1855:19,9999258| |$, 2419215|11, 7580785]50| [127581 70000663 

1 8, 2491015 11,7508985|5 I, 7599668 ,000068 4 

$8, 2561649 11,7438351|58| |t, 7439057],0000706 
8, 2631153 11,7368847 571 |f, 7369576 

8, 269956; 111,739043Y 56] |l, 7,01190 

8, 2766912|11, 7233088] 55] |t, 723386, 


, 28332;4/11 7166766]; ok 'o-oo800 


38, 26304249 ,999927" 


4, 269881019,9999247 
58, 276612619,999924 
68, 283243419,9999200 
78,289773419,9999175 
88, 296306719,9999150 
3025460(9, 9999125 
10], 39794119,9999100 
1118, 3149536 949999074 
12/8, 3210269|9,99999047 
133, 270163]9,9999021 
319,999899 
1518, 33875 2919,99989 
»344504319, 9998939 
9,9998911 


, B98559[11,7101441}5 5 
, 2962917|11,70378;}52 | 
, 3026335 11,6973665|51] |1,69745 
, 3088842 11,6911158|50] |t,6912059|,0:00900 
» 3150462 11,6 849538 49 II ,6850464\,0000926| 
, 3211221|11 6738779148 | 
, 327124317 6738857147 |r, 6729837|,0000979 
\ 3330249 11,6669751146| |r, 6670757|,0001006 
3, 2:88563/11,6611457|45] |1,6612471|,0051034 
,3446105|11>0553895144) |1, 6554 957|,0001061 
, 3502895/11 3497105143] [1,6458195 = 
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AJ 


| 3558953/11,0441047142] |1,6442165|,000111 
,2614297|11, 68570341] [1,6386850 
, 36689457 21055140) 11,6332237|,0007176 
» 3722915 11,6277085|:g t, 6278290!, £01206 
\2795223103,0223777 ;8 t,Ga2gor2|, 00123 
, IIGI7TIT4 (2 t, 6172;B0! , 0001266 
18, ;880918/11,611908 36 1, 620778), c001297 
1 (8, 293233622-5097664]35] [r, 6068992], 0001328 
8, 83152 11,601848 34 It, 6018 ,000135F 
I, 5968010, ,000139 
, 48303711, 59199632 | Ir, 59148 ,0001 42: 
3 41321327, I, ,000T 4 
80679111, 5$1932|:0\ |1, B2c810/,0001 4f 


Comp: | Tang. | $88 
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x | Sine. | on 


[108.4179190þ,0098572 
$1]3,4227168]g,9998478 
$2/3,4274621[99998445 
33]8,432156119,9998411 
© ny gr 
ro 9449,999834? 
824459409 a oem 


| Compl, | of Sine jof Sine co. 
,4130679|11 ,5819321]30f |, 5820810], 0001488 
3,4228590[11,57 713199] [1,5772832],0001522 
8,4276176|11, 5723824|28| |1,5725379],0001 555 
,4323150[11, 567635 x7] [1,3678439|,c001589 
,4369522|11,5630373|26| [1,5632001], 0001624 
3,4415603|11,5584797 5] [2,5535056), coor658 
,4461103111, 5538897]1.4] [1,5549591],c001694 
2, 4506131111, 5493869]23] [1,54955%8 
,455069911,54493301]22] |1,5451066], co01765 
,4594814/11, 540518621] |1, 5405987] ,0001801 
,453848011, 5361514120] |t, 5363351] 000183 
$,4981725|11, 5318275119] |*, 5320150],0001875; 
,4724538|11, 537546218] 1, 5277374], 0001912 
$,4766933]11, 523305717] |1, 5235016] 0001 950 
,4308920|11, 519108016] |1, 5193068], 
$,4350505[11,514949%5[L5| |, $151521|,0002026 
,4391696[11, 5108304114] |1, 5110368|,0002 

,4932592[11,50574981 3] [1,5069602|,0002104 


Tang, | Tang. Tezs ar ompl. 


178,45094 9,99W271 
388,4548934 9,9998235 
398,45930139,9998199 
43, 8, 453664919,9998162 
4118,457985019, 9998125 
428, 472262619, 9998088 
438,4754%419,999805 
,430693219, 9998012 
14843479949997974 
,438963219,9997935 
,49303919,9997896 


,4970784\9,9997856| [8,4972928|11,5027072]12] [1, 5029210}, 
,501079819,9997817| |, 501298211, 498701811} [1,49892021,0002! 
,50504479,9997776 8,505267111,4947;29]19 [1,4949553|.0002224 


5118, 5089736|9,9997736| B, $09200111,4707999) 9! |r, 4910264\,0002264 
52/8, 512867 319,9997695 , 5$130%8|11,4869022] $| [1 4871327|,0002305 
538,5167264|9,9997653| |Þ, 516961011, 4830387 t, 4832736,000234 
,520551419,9997612| [B, 5207902111, 4792098, 6; [1,4794486|,00023 
,$24343999997579, Þ, 2459:911,4754149 5| 11,4756570 
Stor 99975h 4528349911, 4716510, 4| |1, 4718983 
, $31828119,999748 Roar pas 3] [1, 4681719 
, $3552289,9997441, |8, 5357767111,4642233] 2] [1,4644782 
,5391W3 a $,539446911,4505534) 1 r, 4fc8137|,000260 
.5430838 11,4569162 O 1 acmBo8l 


Compl. T ang. 8 8 


Cr nn ——_ 


E— —— 


2 


I 


q 


2 


18 8,603 
19]8,6066226 
120Þ,0097347 
2113,6128235 
2218,6158910 
23Þ,6189369[99996 


ine. 


V5 nat 


|_9j8, 542819? 


3, 5464218 


25 5499948 
310,55 3538019,9997220 
$5, 557053019,9997174 
5B, $605404|9, 9997128] 
6P,563999419,9997082] 
P, 567431019,9997036 
$13,57083 5719,9996989 
28, 574213919,9996942 
10ſ8, 577566013, 9996894 
1118,5308923|9,9996846 
12]8,58.41933[9,9996798 
1318,537459419,9996749 
143,590720919,99967c0 
158,593945:19,9996650 


2,9997354 
2,9997309 
9,9997265 


16 0, 5971517 
17/8, 600331719,9996550| |8 
488619,9996500 


48,6219616 


25[8,6249654 
8,6279 


T6 6309111 


28]8,6338537 


9,9996601 


9 9996449 
,9996298 


Tang 


Tang, 
bn | 


8,543088 
8,5466905 
8, 5502683 
8, 5538166 
[25573 362 

»5608276 
6, 5642912: 
8,5677275 
9,5711368 
8, 5745197 


[1, 4559162 


[1,4533099 
[1,4497317 
[1,4401834 
11, 4426638 


11, 4391724 


11,43 57088 


I1, 4322725 
[T, 4288632 


[I, 4254803 


8, 577876 


1, 4221234 
8, 5812077|11, 4187923 
8, 5845136[11,415.4864 


8,5977945[11, 4132055 


5942822 


5 59105 
8, 


5974917 
ape 

, 6038386 
6069777 
8, 6100943 


11,4c89491/46 
11, 405710945 


11,4025083 
11,3993B3 


IT, 3961614 
IT, 3930223 


11,2899057 


44 
43 
42 
41 
40 


9,9996346 
949996294 


8, 6131889 
8, 6162616 


g 242 
9,999618 


9,999602 

9,9995974 
9,9995919 
9,0095865 


| SINE. 


8, 6193127 
, 6223427 


9,9996136| |8,6257518 
9,9996c82, 


8, 6313083 
8, 634256? 
8, 6371845 


8,6283402 


IT, 2868111 39 
11, 38373843 
11, 380687337 
II, 2776573 Y 


g 


| 


I1, 374648235 


I1, 37165 
I1, 368691 


I1, 2657437 
11, 3628155 


3.6 2] 


IT. 25899059] 


22 


of vine. [of Sine co, 


Compl. ar [Compl,ar 


I ,4571806 ,00026 bs) 


ona / 
1,4464614|,0002780 


1,494596],0c0 


#4158067 


r,4;60006 
1,4325690 
I,429164; 
1,4257861 
1,4224340],00c 
1,4191077 


1,4125306 
1,4992791] 
I, 4060517 


1,4028483 
1, 3996683|,0003450 
1,3965114), 
1,393377 
I,3502659 


1,3871765 
I 13841090 
1,3810631 
1,3780384 
I, 3750347|,c< 
225/325T/ 

I, 3720512 
1, 2690889 
1,3661463 


1,3632236 
1.2602204 


J2 
1 


2 


Compl. | Ia0g- 


3 
87 


| Sine. 
3,6396796 


3,6425634 
(213,545 4282 


[,6539197 
6567017 
6594745 
, 662230} 
,6649634 
26679893 


|, -13,648274-19,9995697 
3413, 651101619,9995641 


547319,9994990 


Sine 
Compl. 


9,9995809 
939995753 


9,9995584 
9,9995 527 
9,9995 469 
9,9995 411 
9,9995353 
9,999594 
9,9995236 
9,9995176 
9,9995116 
9,9995056 


41413, 683665 4/9,9994935 


980199994685 


8, 7065766|919994370 


9,9994374 
9,9994312 
2,9994750 


9,9994925 
9,9994562 
9,9994498 
9,9994435 


9,9994306 
9,9994241 
9,999 


3,9995865| [2:24% 
8, 6429825 
$, 64585 20 
816437044 
8,651537% 
IT 11,3456 478 


$,6867844]11, 3132156 
8, 639381 ?|11, 3106187 


Tang. 
3 | Compl 


3111,3599065 
[1,3570175 
(1,3541472 
[I, 3512956]; 
11,3484821 


,6571490[11,3428510 


8,6599279111,3490721|2; 
8,6626891[11,3373109 
3,665 4331111,3345679 
8,66815 98þ1, 3318422]20 
8, 670869711, 3291303 
8, 6735628111,3264372 


4176] [8 


— 


15] (1, 3189597 


Complz __ ompl. ar þ 


of Sine, Siric co 


1,:60720 


1,3574;66 
[,3545718 
[,3517258 
1,3438984 
[, 3460833[,0004416 
1,24;298;|,000447: 
1,3495252], 
1,3377097}, 
£, 3350316 
1,3333107|.0004/0 
I, 3296068], 
1, 3269196 
1,3242.490 
1, 3215948 


» COO4175 
»0004191 
0004247 
,0004303 
10004359 


r, 3163346 
I, 312728? 
I,3111375 
I, 3085621 
I, 306oo19|- 

1, 3034569 
I, 3009266 
I,2984111 


) 


2] ING. | 
8, 542819: [9,9997354 
If, 5464218 2,9997309 
213,549994819,9997265 
316,55 3538019,9997220 
48, 55705 3019,9997174 
_$[,5905404 
6P,563999419,999782| 
P, 567431019,9997036 
$13,57083 5712,9996989 
N8, 574213919,999694% 
108,5775660 
11]3,5308923 
12]8,58.4193319,9996798 
1;,5874994(9,9996749 
" [143,590720919,99967c0| 
1518, 593945:19,9996650 


Sine | 
Compl. 


9, 9997128 


2,9996894 
9,9996846 


2218,6153891019,9956294 
23,618936919»9996242 
N: Suge] 
[25P-$249%54 

28,6279 
2716 6309111 
28]8,63385 3719,999597 
29] 46367764 9,999591 
$19,0095865| 8,0 


629679 
Sine 
Compl, 


. 
8 'z 


16]8, 597151719,9996601] | 
17], 600331719,9996550 
18 $, 603.4886 
19]8,606622619,9996449 
(208,609734! 
211$,612823519,9996346 


9,9996509 
,9996298 


oO 


Tang, | wm" = Compl.ar, 


Compl. of vine. [of Sine co, 
\$[11, 4559162/00| [1,4571806|,0002645 
8, 5466905|11,453309959 
8, 5502683|11,4497317 5s 
8, 5538166111,4461834'57) 
8,5573362111, 4426638 56 

2560827011, 439172453 
8, 5642912]11,43 5708854 
8, $677275(11, 4322725193 
$,5711368|11, 4288632|5 7 
[1, 4254803[57 
,$77876e|11, 4221234 ©) [142243401,00c 
8, 5812077111, 4187923[4| [14191077 


I, 45357821,00026971| 
I, 450005 2|,0002735 
1,4464614],0002780 
,0002826 
,0002872 


1,442946 
1,4394596 
r,4;60006 
1,4325690 
I,429164; 
1,4257861 


8,5877945 11, 4122055147 


3 
b 6033838617, 3 961614, 42 


9,999618 


| SINE. 


9,9996136| |8,6252518 
9,9996c$2] (3,628340211, 37165 
9,999602 8, 6313083|11, 268691 


48| (4158067 

1,4125306 
I,4092791| 
I, 4060517],c002250 
1,4028483|,0003399 
I, 3996683|,0003450 
1,3965114), 
1,393377 
I,350265 
1,3871765|,c00365 


11,489491/46 
3, $942822][1, 405716545 
11,4025083|44 
11,3993333|43 


6069777111, 3930223|41 
8,6100943]11, 289905740 
8, 6131889111, 386811 13 
8,6162616 11, 383738438, [1,3041090 
8,Gr9ar2Fu, 38087337) [1,581063 

,Gaogofur, 27067 36; [1,3780384, 
11, 74648425) [1,5750347 C0004 
34, (1, 3720512 ,000391 
33] 


1, 3690889|,0003972 
8, 634256111, 2657437 i | 
I 


1,3661463 
8, 6371845|11, 362815513 1,3632236 
21/1t. 2599050? 


—abwrnd. 
Comgl. | Tang. |87 


5236) 18, 67c8697 


9,9995116 
9,9995056 


=— 


1980199994688 


b, 70057001999924370 


9,9994935 
9,9994374 
9,9994312 

2,9994750 


9,9994925 
9,9994562 
9,99944W 
9,9994435 


9,9994306 
9,9994241 
9,999 


Sine. 


ya, | [,6499931|11,3599065 


2473[9,9994996| 


Tang 


8, 6429825 
8, 64585 20 
8643704 
B,651537% 


; 


00815 98þt1 


8, 6735628 
3,676239} 
8, 6788996 
8.815427 
8,684171 


$.6919629 
8 6945292 
$,6970806 
8, 699617? 
8,7021390 
8,7046465 
$,7071295 
8,709618 5 
8,7120834 
8,7145345 
a, 7169719 


11,3 599059] 3C 
[1,3570175 


3534, [8,6543525|11,3456478 
»06571490[11,3428510 
65992 79 I1,2490721 
8,6626891111,3373109 
3,665 4331111,3345679 
I, 3318492[2C 


9 
919964 
*[11, 3106187 


Tang. 
Compl 


| Conv | 


[1,3541472 


[I, 3512956]; 


[1,3434821 


11, 329130; 
11,3264372 
11, 3237507 


11, 3211004 


11,3184563]1'5 


I1, 3158281 
I1, 3132156 


11, 3080371 


L——_—_ ar: 


of Sine, 


t,:6072 


Toa ar 
Sirie co 


, £00435 


[,3574;66 
[,3545718 
[,3517258 
1,743898.4 
[, 346833 
1, 24298; 
I,3495252 
1,3377697 
[, 3350316 
1,3323107 


p ©0041 91 
0004247 
,0004303 
10004359 
,0004416 
000447: 
,0004530 
,0004589 
,0004©47 
0004705) 


I, 3296068 
I, 3269196 
1,3242490 
I, 3215948 
1, 3189597 
r, 3163346 
I, 312728? 
I,3 III 375 
I, 3085621 


[1, 2054708 
t1,302919 
11,30038 2 
11,297861 
1, 2953535 
[1, 2928foc 
I1 ,2903815 
11,287916< 


11,285 4655 p 


8, 7192 958 
Tang. 


4176 " 
9,99941 1 
Pape 


Compl, 


11, 2830281 
11, 28606042 


I, 2984111 


1, 3034569 
I, 3009266 


,0004764 
,000482 
,0004884 
,00049 
0005004 
,0005065 
0005126 
,000518 
z000525 


|1, 2959101 


: A995 


I 2836171 


I ,2811998 


0005759 


,0005890 
,000595f| 


Tang. 


87 


Ic $,7422586 
174680 


Sine 
|_Compl. 


249994244 
9,9992978 
9,9993911 
2,999;844 
9,9993776 
9,9992708 
9,9993640 
9,9993572 
9,9993503 
9,9993433 


2,9993364 


T1 7445:60/9,9993 29: 
1519,999322; 
$,7490553|9, 9993152 


8,75 42269 


9,9992865 
9,999279: 


Tang, Compl. ar.|Compl, 
Tang. Compi. E of dine. oo 
22193958|11, 28060420 [1,2811908 
8,7218063/11, 2781937 
$,724203 5[11,2757965 
S, 7:65877|11,2734123 
8,728958g II,2710411 
S, 731317 4/11, 2686826155 
8, 7336631 112663369 
S, 11,26 4003 
8, nero 7, 2616828[52] [1,2623325/ 
8,7406258 11, 259374251] [1,2600309 
8, 7429224/11, 2570778]59| [1,2577414 
8, 7452067 1,2554640|, 
8,7474792 1,2531985|, 
8,7497400 1,2509447], 
8, 7519892 1,2487027] 0006919 
1,2464722|,c006991 
8,75645 31 I,2442531 am = 
8, 7586681 1,2420454|,0007135 
8, 7608719 1,2398488|,0007207 
8,7630647 1,2376634/,0007280 
6| $:7652465|11, 23: 1,235 4889|,0007354 
8, 7674175 I,2333253 0007428) 
8, 7695777111, 230422338] [1,2311725|,0007502 
IT, 2282726|37| [1,2290303[,0007576 
I1,2261335|26| [1,2268986|,0007651 
11,22 25] [1,2247774|,0007726 
» 7761136|11, 2218864]: 4] [1 2226666|,0007802 
I1, 2197782133 1,2205660|,c007878 
I1, 21%801[22||r,2184756|,0007954 
IT, 2155921[31| fr,2163952|,0008031 
II, 21251290] |1,2143247 pry” 
: | Tang, |86 


9991815 
» 7897867 9199917 57 

; ,79182789,9991659 
$798594 9,9991500 
| 1 

35 195814 9.99 52. 
30Þ,7978941 9,9991422 
378,799897 49,9991 4? 
,$018915\9,999126: 
'$0:8764/9,999 1182 


8097772 9,9999938 


, Yo5$5 23]9,99911011 | 
,$07819219,9991920| | 


8, 78355 44|\1, 211445" 
3,79061 c\11,209387c 


3,792662- 


824 


1, 207338 


Complear: 
of vine, 


$;794701- |11,205298c} « 
11,203268 


8261026111,173897411C 


186 


- 


1,214247 
[,212264; 
I,ZIO21; 

7 [! 4208172” 
1, 205140 
: 04a 18 
— 
I, 200192 

-| 11, 1981085] 
1,196123E]. 
<= 
I, 192180: 
1,1902228 

1, 1882736] 
1,1863332 
1,1844915|,00c 
1,182476:| 
- 1,1805637 
1,1786575] 


Compl. ar 
of Sine CO 


1,1767556 
1.748701] 0009727 
| \1,172 
bom 
1,1692505 
1,16739. 4|. 
1,1655445 
I, 1627031 
| [1 1618696 
-| 1, 1600439 
1, 1582250 


001024 
0010329 
,0010471C 
0010504 


.1564155 | cOI0592 


4 


Sine | 


O 


Sine. xz 


2 


28,8435845 
113,845:874 


8,8.471827 
$,3489707 


4$3,8507512 


9,9999319 


; $49,998873c 
$,857801019,9988689 
"9 | 9,99885 98 


9,9983135 i 
9,9988041] [5,071 


Compl; 
9989498 


929989230 
9,9989141 
9,998905 2 
9,99988302 
9, 9988871 


9,9988506 


9,9988.414 
9,9983321 


9,99882.28 


19,9987853 


9,9987947 


9,9987758] 
998766} 
2,9987567 


Tang | 
5,8440.437 
8,8464554 


8,8432597 
3,8500566 


Tang. 


cnn__— 


LI,IS53562 


1,1535440 
I1,1517403 


111499434 


88518461 
8,85 36283 
8,8554034 
8,8571713 
$,8589321 


8,8606859 
8624327 
$,8641725 
659055 


8,877848 


[1,1481539 


IT,1462717 


11,1445966 
11,1428287 
11,1410679 
11,1393141 


11, 137567392 


IG 


IT, 1358275 
11,1340944 
11,132368; 


11,1306439|46 
I 1,12893 62 


I1,1272301 
I1,1255306 
[1,1238377 
I1,1221513 


286111,120.471. 


541 819,998708 


9,9986591 


9,9987 471 
9,9987375 
9,9987278 
9,9987181 2. 8.887 


9,9986986 
9,9986888 
99986750 
99586691 


Sine. 


II,1 187978 
11,1154697 


It, 1138150 


8,8894757 
8, 891111 
8.89274 
$,894366 
Ge904s 


IT [1 ,1105243 
I, 1089881 
Il "1072530 
11, 10563 40 


1x,T040158 


 — 


IT,1171306|: 


IT, 1121666} 


; [1,1.492488 
[11474755 


Compl:ar; 

of Sine, 
1,1564154 
1,1545126 
I,152817; 
I,I5102g; 


1,1457095 
1,1439507 
I,1421990 
1,140454? 
Ix 387167 
I, 1369861 
1,1352624 
1,1335455 
I,1318354 
I,1301320 


Compl, ar, Ir, 
of Sine co 


» 0010592 

, O01068 1 
» 0010770 
» COICB5 9 
,0010948 
0011078 
,0011129 
»001122C 
,OCIT311 
,0011402 
007149 

,c0115 86 
0011679 
,0011772 
,0011865 
,0011959 


1,1284354 


I,1267454 L 


I,1250619 
1,123385c 
1,1217146 


,0012053 
0012147 
,0012242 


»0012337 
1001-2472 


 [1, 1150969 


' [1, 2085791 


I, 120050 
I, 1183921 
1,1167416 


L1124562 


0012529 
,0012625 


,COI 2722 
,0012819 
,00129716 


I, 1118257 
I,1101993 


1,1059649 


001301 
,0013112 
,13210 
0013309 


1.1052567 


,00T2409 


\Tang: |85 


}3 


— 
— ——— 


3 3,901016B 


,9104039 — 7 
19487 9,9985475| 
413,91 __ 9985372) | 


t,0958315|,co14012 
1,0942642 cor4tl 
4 1421 
908719011, 0912810122 1,0927/025|,00 
y__— 11,0897147 21] [1,0911465|,001431 
$.0118460/11,0881 549\20 61 


23 


212,9983662 


949984315 
929984207 
9,9984099 


9,9983772 


9,993553 
9,997344 


[18,933134 


a-881\ (6 ,93 60929 


11, c865588|19 


11, 0743513 
111,07:8440]10 
11,0713419\ 9 
11,0598448] 8 
11,0683 529 
It, 

11::0653840 
11, C639071 


B,9375050 i, 062.4350 
8, 9390321|11, 060967$ 
OS oa 0595056 
B,9419518/11. 0580482 


| (Tang: 


©, 93ZOIFS2 
$, 9316471. 


$,9246160 


—— 


ar. ompile; 

5| Sine: | | || Tang Li 7 © of > vine. _ ot Sineco, 
þc 3, 9402960 (9,998 442 8,9419; 18|11, os8048 [29] | ,0597040 COIG558 
18,9417376|9,9983332) 094 4244 [1,0555950|59| [1,9582624},0016008| 
2B, 9431743|9,9983220 8,944852: [11,0551477]58| [1295682 57/,9016780 
3Þ, 944506./9,9983109; Bows 11,053704/57 1,0553937|,0016891 
418,9460335 9,9982997 ,9.477328|11, 0522662 56, [1,05 ;9665|,001 700; 
 5Þ,947456119, 9582885, 8,9471670|11,05082> a]<5) [1,9525439 9017115 
6 3,9488739/9,9982772/ ,9505967111,04949z: [4 tne wav hy 
718,950:87119,9982660, [8,95 2021 1]11,0479735[53 I ,0497129,,0017340 
$18, 951695719,998 546 B,9524410/1,0465 595 ?| [2048 047,0017454 
9Þ,9530990p,91437 [1,04514" 615! 1,0469004 ,0017567 
108, 954499119, 99923 -[11,043732852 10455009 ,9017682 
11]8,9558960 -— 25111,0423265[49| | 1,044106c, 0017796 
12,957284 |9,9982089, 11,0409246[49] |1,0427157|,0017911 
1: B,9536703|9,9981974 11,0395 272147] |1,0413297|,0018926] 
I4} ,96005179,9981859 11,0381341 46] [1,0299483|,00181 41 
115/8,9614288,9.008r74-| [8,9632545[11,0367455|45 1,0;85712|,0018-57 
16 3,9628014 99881029 11,0353612|44 1,0371986|,0018 74 
17],9641697 9,9981510 11,032 $81243| [1,0358363|,0018499) 
> nd 5 11, 0326056[42] [1,034466-|0018607 
96689349, 9981 275 I1, 0312242|41 1,0331066|,0018725 

208 $,9682487 9.958115 158| 8,9701330]11, 029867c{40 [1.0 1757-|9018842 
218,9695999 9,9981040 11,0285040}39, [1,0304c01|,0018960 
2216 ,9709488 9,9980921 11, 027145328 |1,0290522|,0019079 
2318, 9722895 9,9980802| 11,0257508 27) [1,0277105|,0019198 
4/3, 9736280 9,998068; 11,0244 407126 1,0265720,0019317 
25P, 0,998056:| 8,97699611, 02:0040]25, [1,9250276/ 40017457 
2619,97629 9, *[11, 027 17:4 [1 ,0237074]|,0019557 
[27] vt oa - oa 1,0223812|,c019677 
js : a 9,998020? 22 1,02TC59: 0019798 
FF 9,9980081 121) [1,0797411].001991S 
», po 99, | 20) h1 , 0184277 |,0020040 

184 


5 | SINE, 
398,9815729 
In $,9828829 
2 8,9841886 
8965471 
340 9697831 
z5 8,93808; i49 
368,289, 7.7 
378,990650. 
88,9919429 
398,9932217 


22010012,997809? 


Sine 
_Compl, 
[2919,9979960 
9,9979338 
949979716 
1,9979593 
1, 9979470, 


9,997922: 
9,9979099 
9,9978975 
9, 9978850 
9,9978725 
949973590 
919978473 
9,9978:47 
9 9978220 


9,9977966 


9,99778;8 
»9977710 
9977532 


453] [20292984 


,9979:4;| 999148; 


24 [10,003 3757120 


10,0020919|19 


9,0017;75 
9.000000 


9,004 7 - N 


9,0055240 
2,0067924 
9,0080471 


Tang, 


+ |_Condis Comynl: 


2210, Cl 10, 01541 30 
10,0151009]29 


10,00724 
0,02466 


10, 0137827|28 


10, 0124683[27 
0,0111579126 
70, 0098513]25 


Io,co85 436 24 
| W7123 
10,00595 46[22 


———— 


33[21 


10,00081 


RS CCC 


| [3,0204033 


= || 5.1 


10,9995353|17 
10, 9982625[16 
10,99699:4/1 5 
0,9957279 I4 
0,9944660 r3 
10,993 2076 I'2 
10,99195 29111 
TO 9907016 IO 
2,01054110,9894539] 9 


17/18 


2,011790710,9882097| 8 [1 


9, 01;0:1019,9869690| 7, 
2,0142682/110,9857318 


9,015 $02110,9844979 


9,017959410,9820405 
IO. — 


2, 01918331 


9,021650L 


6 

& 

3,0167;25 10,9832675 4 | 
2 

2 

I 


10,9795967 
10,97827 


LE 


of Sine 


ar 


p—— — 
1,0184271 
L,O0I71171 


[, 0158111 0020284, 
{014509} ,00 


[, 0132119 
1,011916G 


1,0105262 30920777 
[,009339 ,0020909 
»0021025 
1,006778;|,0021150 


I, 0055032] ,0021275 


1,0980571 


fear, 
of Side co. 


—— 
,0020040 


,00 20162 


20407 
0020530 
2002065 3 


1,0042319|,0021401 
0021527 


©,0029644 
1,0017006 
1,000445% 
9991341 
2, 9979313 
0,9966821 
0,995 4366 
0,9941947 
0,9929564 
7, 9917216 
004! , 
O 9892626 


9,9880: 84 , 0923067 
2, 2, $868177],0023197 
2,9856004|,0023328 
0,984;865|,0023460 
0,9831761|,0023592 


,0022547 


0021653 
,0021780 
,0021907 
,0022034 
0922162 
,0022290 
,0022418 


,0022677 
0022806 


,0022936 


2,981769 > gn 


Compl 


2,0252027,9,9975 475 


19,9974797 


9,9976011 
949975877 
9,9975745 
99975609 


9,9975340 
9,9975205 
9,9975069 
9,9974933 


Tang. 


9,0216202 
9,0228338 
9.0240441 
9,0252510 
[9,0164548 
,02765 52 
90288524 
3,0300464 
9, 0312373 
9,0324249 
9,0336093 


ange 
__Compl: 
IO, 9783796 
10,9771662 
10,9759559 
10,9747 490 
10,973545? 


10,9723448, 


10,9711476 
10,96995 36 


10,9675751 


949974660 
929974523 
9,99743 


"7 


| [9,02948.48 
9,0406506[10,9593494 
: 9,0418134] 


9,0347906 


9,0371439 
9,0383159 


9,0429731 
9,0441299 
9,045 2836 


2708, |9,0510078 


2 9,0532771 
91054407 


9,0464343 
9,0475821 
9,0487270 


9,0498689 


9, 0359688 10,9640312 


10,9652094 


10,9628561 
10, 9616841 
10,9605 152 


10,9581 866 


10,9570269 
10,95 58701 


10,95 35657 
10,9524179 
10,9512730 
10,950131T 


10,9489922 


9,0521439 


9,0555349 
9,0566595 


10,9478561 
1099467229 
1099455926 


10,9687627|52 
10,9663907]5C 


10,9547164 4 
39] - 


5 


5 
5 
50 
5s 


38 
37 
36 
35 


J2 


10,9444652 


31 


-} 
F 


Comp ar. 
Lf Sine. 
;907654 
»9795652 
, 9783682 
9771746 
»975984; 
19747973 
»9730135 


Compl:aryy 
of Sineco, | 
[,002 3357 
0023989 
30024123 
90024257 
»0024391 
20024525 
092.4660 


39724331 


20024795 


29472515 


9461432 


,0027863 


,002 


| 


Compl. 


10,94332405120| 
Tang, ! $3 


—"— 1 ang, Compl,ar |C; 
6 | Sine, | CIEHNENT: 
199-95 3859,9971993 [9,0566595[10,943240-|10] |,9461412,00 8007] 
3119549661 9,0577813110, 942218729] |,9450339/,0028151 
329,0560706 9,0589002[10,9 410998/28} |,9.4:9294',0028296) 
331920571723 9,0600164[10,9399830|27 ,9428277 ,00284.41 
24/9,0582717 9,0611297|10,9388703[26] |,9417289/,0028586] 
3699593671 19,9971288| (9,9622401[19,937759725| |,9406328,0028732 
369,0504504 9,0633482 10,936651814 29395396 ,0028878 
7,9,0015509 996445 33/19,9355457]23] [,9384491!,002502.y 
[890526386 \ [9,0655556[1993 4444422 29373614/,0029171 
399,0637235 (9,0566553/10,9333447|21] |,9362765|,0029318 
429,954305 71949979535] 19:9677522119:9322478/20] þ9351943/,0029465 
419,055W52 9,0688465110, 9311535|19] |,9341148|,0029613 
| 9,9970239| |9,0699;81]10, 9300619118] [,9330381|, 0029761 
9, 9970090 9,0710270110, 92897 30/17 ;9319640 340029910! 
9,9969941| [9,0721133 10, 9278867116] |,9308926|,0030059 | 
9,9969792] 9,0731969[to, 926803115] [,9298239(,00302c8 
9,9999642| [9,0742779110,9257221114] |,9287579 
9,9969492| |9,0753563|10,9246437]13] |,9276945 
9,996934?| [9,0764321]19,9235679|12| [,9266337 
9,9969191| [9,0775053 19255756 
9 996924 9,0785760 »9245201/,903 
9,9968888| [9,07964.41 9234671 
9,9968736| [9, oBo70g6 ,92241 
9,9968584] [9,c817726 9213 
9,9968431] |9,0828331 ,9203238 
9,9968278| |9, 828911 19192811 
9,9968121] [9,0849466 9182410], 
9,9967971 9,6859996 9172034[,003202 
9,99678r7 [9,0870;01[10,9129 916168; |, 
9,9967662| |9,B8og81 9151357, 003233 
9,9967507 19,9148 914105 51,0032493 


All Tang. 


| 9,091 2277 


9,9963677 
9,9962512 


9,9963248 
9, 996318: 
| 2,996285 
719,9962686 


"Sine. | 


[9,09742g|10, 
9,0994678 


9,c8914.8 8/10 
9,0901869 


9,0922660 
9, 0933020 


9,095 3667 
9,0963955 


9,09844%0 


9,100487: 
9,1015044 
9,1025192 
9,1035317 
9,1045420 


| [9, 1115508 


g,TOFF5FOO 


9,1075591 
9, 108560 

9,1095594 
9,1105562 


9 ,TI25431 
9,1135333 
9 1145212 
9,T1155072 
9,1164909 
90,1174 

9, 1124518 


9,1 DE 


Camopl : 


i ang, 
_Compl. 


I19,9108562 '6g 


10,8944500 
9,1065557/10.89;4443 
10,8924409 
es 
10,890440 
10,8894438 


»+TIILLY 


>> + 


[ 


10,8884.4 
10,8874569 37 


IO, 885 


10, 835 478 s 


10,8844 

10,8835091 
Io, 8825276 
10,815 482] 31 


10,8805709] 


38 


34 
32 
32 


i | 


Compl,arc 
of 51ne 
9141055 
9120779 
9120527 
9110300! 


,0025507 
»8940076|,0025670 


Tang. 


4g 


7 Sine. 
|:109,1156977 


3119,1166562 
12/9, 1176125 
33/9, 1185667 

9,1195188 
35/9,120488 

369,1214167 
(9,1223624 
;89,1233061 
39,9,1242477 
499, 1251872 
4119,12612.46 
42/9,1270600 
43 1279934 
9,1289247 
4519,1298529 
4619,1307812 


” 9, 1353875 
$2 9,1363028 
531921 372161 


9,9 
9, 9960492 
9, 9960321 


9,9962686 


9,9962519 
9,9902352 


9,9962185 
9,9902017 


9,77 61849 
9,9961681 
9, 9901512 
9,9901343 


9, 9961174 
__ 


9,9961 


9, 9960834 
3 


9,9960149 
9,9959977 


9,995 9804 
9,9959631 
9,9959458 
9,9959284 
9,9959H1 


9,9958936 


9,9958761 
9,9958586 
9,9958411 


9,9958235 


9, 9958059 


9,995 7882 


Sine. 


9,1194291| 10057090 


9,1204043 
9,1213773 
9,1223482 
9,1233171 
9,1242839 
9,1252486 
9,1262112 
9,1271718 
9,1281303 


9,1290868 


10,8795974 
10, 8786227 
10,8775518 
10,8766829 
10,8757161 


10,874751 


10,8728282 
10,8718697 
10,8709132 


9,1300413 
9,1309937 


9,1338390 
9,1347835 
9,1357260 
9,1366665 
9,1376051 
9, 1385417 
9,1394764 
9,1404092 
9,1413400 
9,1422689 
9,7471959 
9,1441210 
9,1450442 


| _ ang: ; 


Compl : 


9,1319442 
9,1328926 


9,1459655110,85 40345 
9,9957705| |9,1468850 
| GR 


10,8699587 
Io, 8690062 
10, 868055 
10,8671074 
10, 8661609 


10,8737888 


8 


þ 


Io, 8652165 
10,8642740 
10,8633335 


10,861 4583 
10, 8605 23 


10,8623949 


10,8595 
10,85 


10, 8577711 
10, 8568041 
10,8558750 
10,95 49558 


10, 8531150 
10,8521975/ 


Ow ow covls 5 


0037983 
1312],0038r5r 
0038319 


,0038.488, 
9/,0038657 


»8757523],0038826 
:5748128/,0038996 
2973875 41,0039166 
23729400, 003933 
.8720066|,00;95 
18710753 ,0029679 
B701461|,0039851 
, 8692188|[,0040023 
|» $682936|,0040196 

8673703|,0040369 
8564491/,0240542 
18655298,0040716 
864/9125|, 0040889 
,8636972/, 0041064 
,3627839|,0041239 
,8$618725 POnges 
$005 55 pms 
8591499|,c041941 
| 8582463|,004211 


|. 8573445|,00422 


+856. 0042472 


Tang. 


—_— 


C 


— 


[2 
It 


8 Sine, Compl, | 
9,9957528 
9,9357330 
9,995 717% 
9,9956995 
9,99 F 6815 


1124145349: 


. 5 9,148026? 
6 9,1489148 


9,1498015 


,15.42076 
!13}9,1550834 


163743 
1645 
165 


<©1941435553 
119,1444532 


| 2 9,1492435 
419,1471258 


$1931 506864 
9,151569419,9955915 
109.15245N [99955734 
1119,153330119,9955552 
9,99553 


| 


2,9955188 
2.1568296 9619,995 4822 
16 9,1577000[9,995 4639 
17/9,1585686(9,9954455 
18/9,159435419,9954271 

19/9,1603005 2.995.587 
tot } 9,995 3902 


9,995371} 
319,9953531 


inc 


9,9956635 


2,9956456 
[9,9956276| 
9,9956095 


70 


9953345 


9,9953159 
99952972 
219,995 2785 
9,9953597 
9,995 2409 
9,9952221 


| 


9,1532692 
9,1541739 
9,1550769] 
9,1559780 
9,156877} 


= 
(9,1487182 
9,14963 21 
9,1505441 
9,1514547 


ang. | ' Con ="if 


10, 8503679 
10,8494559 


9,152 23627: 


9,1577748 
9,15$6706 
9,159564 

191604559 
91613473) 
4,1622361 


9, 1640083 
9,16 48919 
19,1657737|12,23N%3 


10, 8413294 


10,83 42263 
9,166653 198333462 
9.167532 10,832. 

9,1684B9/10 S—— 
9,1692839|10,8307161 
2/10 10,82984W 


108521975 Þ5c 
IO, 8512818 & 9 


10,8435 457)56 
i 847637; 3S 
10,8467;08[;4 

IO ,8458261 'E 

10,844923|52 
10,84402X |51 
10,84 31227150 


10,8422252|4c 


10,8404354]4 

10,8395431]46 
10, 8286527 45 
10, 8377639 $4 
9,1631231j10,8368769] 4: 
10,8359917) 42 
10,8351681),1 


29 
d128 


58 
57 


4 


J7 
26 
35 
34 
32 
J2 


j012|;c) (8 


| res 


1:8527565 


,8484306 


353 Fl 
,8546; 07 


;B5 28647 
8519738 

$5 Io8s 2 a» 
8501985 
»849313t 


1847549; 


38457924 
8449166 
38440426 
38431704 


v2 4432000 


1004330 3365 


$466699|,004 4448 


omplar. 
of of Smeco. 
004247: 
004265c 
,004:8:8 
0043907 
,0043185 


0045 


500.3372 


»00.4;905 


,0044085; 
,0044266 


* 


0044530 
,0044812 


004517 


$44314 
$405646 
,8296995 
28383361 


»8379746 


,0044995 
; 


ang. 81 


. 0 $-=V . 
d Sine, | Gon Tang. | coeds, _ Comal: | _— of Si Ten 
:0,9,1697021]9.0952022| [9,174493|10, 8255017 825501570  $302979|,0047957 
319170545 19,9951844] [95175 3622108246378 29) | 8294535|,0048156 
$2/9171389; 199951954] [9:1762239]10,823776128| |. 8285107|,00483 46 
1319,1722305\9,9951464 9,177840/10, 822916027 $277695|,00435 36 
24931730699 9,9951274] [9,1779425|10, 8220575/26] |.8269301},0048726 
$5 9+1739977[9,995 184 P, 1787993[10 © 821200725 $260923/,0048916 
} 9317474} 9,995089;[ 117965 45 IO $203 45424 , 8252561 0549107 
7 9>17557849,9950702] |2,1855082110.819491823| |824416|0c.49298 
;8 9,1764112/[9,9950510| [2, 1813602|10 » $19639822 18225888; 00404.) 
39951772415 9,9950318| [2,1822106|10 $177894/21 |$227575|,0249682 
432:178072119,9950126| [9,1320595]10,$169495/20] [8219279] 004085 
41/9, 178900119,9549933] |9,18390®0,8160932/19] þ8210999|,0050067 
19,1797265|919949749| [9,1847525|10,8152475118] | $202735\,005026 
43/9-180551219,9949546| [9,1355966110,814403417] |, 8194489|,co5045 
9,13137441{9, 99.49252| [9,1854392110 ,$135 16 318625 6 ,00506 
45 9,1821960 192196019,9949158| [9 9.187280610,812719815 8178040], 005084 
9,1830160[9,994896, 9,1881196|r0,8118854114] £16784 ,0051039 
47/91837344[9,9949769| [9,1889575|10,$110425|x3] |, $161656],cor 231 
4819-184651219,9948573] [9-1337939/10;810206nr2| |,8153488],c051.427 
499185 466519,9948377] [9,1906287|10,8093713|11] | 8145336] 0051623 
$9/9,189280219,9948181] [9,1914621110 808537910] | 8137199},cox1819 
5119, 1870923[99947985| [9,1922939110,8677061| ; 8129077], 0052015 
5219, 187902919, 0947788] [9,1931241|10,Y06875 9 $120971] 0052212f 
5:19,188712019,99475 91] [9,19?9529|19,805%0471] 7| | 8112880 ,0052409 
54/94 189519519,994739:| [9,1947822110 80521 8) 6| | 8104805|, cog2607 
$51219925419.9947195] [9,195605910,8043947] 5] |,8096746},cog2Bog| 
$6>191129919,9946997] [9,19430210,8025698] 4 | 888701 [,0o5 3003 
5719-191932819,99467R| [9,19725:910:8227479 3} |.8080072},0053202 
15319,1927342/9299465 99] [9:1980743|ro8019257 2| 8072658] ,0053401 
©919,1925341[999946299 9,1588942/ro 8011059 1] |, 8064659} 0053601] 
| of? 10422419, 6948199 9.10a7125|1o.$co2875] of | 80ox6676| cor; 
. - 
| m1 | Sine. || 5; ITY 


C 3. 


—_— "Si « Ta « 
9| Sine. | comp. | Tang. | coi, | 
| 0Þ:194332412:9946150) [9,1997725 10, Booub75 | 


119,195129319,9945 9,2005294 10 7994706 
219,19592471949945798| (912013449110, 7986551 
219,196718619,9945 597 9,2021588|10,7978411 
41941975 11019,9945 396| [9,2269714 10,7970236 
| 5[9:19830199,9945194 9, 2037825110, 7952175 
619,1990913|9,9944992| [992045922110,795 4078 
119,199879319,9944789| [92054904110,7945996 
9,2006658/9,9944587| |9,2062072110,7937928 
919,201450919,9944383| [9,2070126110,7929874 
10/91202234519,9944180| 92078165110, 7921835\5c 
1119,2030167|9,9943975| |9,2<86191110,7913809 
12]9,2037974|919943771| [9-29940310,7505797|48 
1319,204576719,9943566| [9,2102200|10, 7897800 
149,2053545|9,9943361| |9,2119184|10, 7889816 
1519,206130919,9943756| [2:211815310,7881847]45 
1619,2069059/9,994295c| [9,2126109110,787389114.4 
1719,207679519,9942743| [9-2134951110,7865949] 43] [7923705 1,0057227 
189,2c8451619,9942537| [9,2141980|10,7858020|42| [,7975484],0057463 
19/9,2092224|9,9942330 9,2148894|10,7850106}41 »79077716|,0057670 

9,209991719,9942122| [9:215779510,7843205 [qo |,79000831,005778 
2119, 2107597 199941914| [9,2165683|10,7834317|;9| |73924%;|,0058086 
22/9,211526319,9941766| [9,21735 5610,7826444138 ,7884737],0058294 
49m 9,9941498| [9,2181417|10,781858 3137 ,7877086],co58502 


9, 13055219,9941289| |9,2189264|10,7810736]36] [7869448], cog8711 
25/9,2138170Þ,9941079| [9,2197097 10,7802902|z5] |, 7861824),c038951 
12145787|9,994c870| [9,2204917110,779583[z4| |,785 4215],0059130 
22153384/9,9940659| [9,2212724]1017787276|z3] |78466161,0059341 
2819,2160967199940449 94 2220518 1017779492]32 [ng [59 FI 


,21685 361949940238 9,2228298110,777170231 831464|,0059762 
13099,2176092 jo 9,2236065 10,T763935[20 ,78239681,0059973 


| 5, | Sine. | | 0225; | Tang, 


Ys 4 RUE a. Ps 77s ang 


DIO... ARS. =. AS —@ A 


L 


3119,2183635 
3219,2191164 
3319,2198860' 


3519,221 3671, 
3019,2221147 
3719,2228609 
319, 2236059 
y19,2243495 
439,2250918 
4 9, 2258328 
4219,2265725 
4219,227311 
7 9,2280481 


. 14519,2287839 


Hs 
9 


—_ 


,9939815 
9,9939603] ÞÞ 
9,9939391 


34 9,2206182jg, 9929178 


9, ,9938965 


| 


9,2236065110,776:925]10] [:7823908 

9, ,2243$15110,7756181 by 
9,2251561110,7748439 

9,2259289[10,7740711 

9,2267004 10, 

9,2274706 10,7725294 


9,9938752 
9.993853 
9,9938324 
9,9938109 

,9937894 


9,9937679 


,9937463 
9937247 
9,9937030 


4519, 230983 
4$99,2317145 


5119,23 31722 
5219, 2338992 
$3/9,234624 
$419,235349. 
551942360726 
5$69,2367946 


1 


571942375153 
58/9,2382349 
5919,2339532 


4619,2295185 9,9936596 
4 jpo30:089 9 6378 


9,9934160 
9, 9935942 


5099,232444019,993572}) 
9,9935504 


9,9935285 
9,9935065 
9,9934844 
9.9924624 
9,9934403 
9,9934181 
2,9933959 
9,9933737 


[9,9933515 


| Sinc. 


,9936813 


b-4 


9,2282395|10,7717605[14 
9,2290071110,7709929] 2: 
9,2297735|10, 7702265] 
a 10,769401 
9, 


22130 


9,2320650110, 767935 5 
9,2328262[10,767173 
9,2335863]10, 766413 
9,2342451110,765654 
9,3351020|10,764897. 


9,2358589110,764r41114 


= 


32996 


9,2360139|r0,7633861]13 
9,2373678110,7626332|12 


9, 2381203110,76187 
19,3 388717 10,7611283|10 


9, 239621810, 7603782] 9 
9, 249370 10,7596291] $ 


9,2411185]10, 7588815] 7 
9,24186501 0,7581350| 6 


9,2426103 


9,243354; 


nl fs | 
,761 


|. Sine. 


Sine. | 


_ Compl._| 


0 IE 


| 119,2403861'9,9933297 

214,2411007 9,99 33068] 

- 212, 2418141: 9,9932845 
,2425264 9,9932621 

2 9,2 22432374 9,9932396 

. LEH nb 

4 RA 


244555 
: ), 24536329: 
9  24/o625s 930494 
1019,2467745,9,9931268| 
T 9,2474784 9,9931041 
1219,24318t1 9,993cÞ14 
1319, 2438827 9,9930587 
14|3, 2.49583 
I519,2.402822 


1619,2429803|9,992990 
1719,2416772/9,9929673 
1819,2.423729 
919,2.4*0675 
9,2537909 
2119,25 4453219,9929753 
2219, 255144419, 99285 22 
2319,255834 

419,256523219,9928059 


125[9:257211912,9927827 


9931720 


mY ; 
,9930131 


9,9929444 
9.9929214 
9,9928984 


3992829 I 


12419,257897719,9927595 
1192585832 9,9927362| | 
| ws 9,2592676 9,9927129} 
4 ,259950; 9,9926895 


20 9,2606320ſ9, 0926661 


—_ 


i | -Compl. 


| Sine. 


| | Tang 
9,2493188 
9, 2470569 


9; 256 2507301 
9,2514612 
9, 25 21912 


9,25 26477 


9,2477939 
9,2.435 297 
| 19,249264; 

19,24 79976 


9,2529200 
10,7463522 50 


9,254374% 
9,2550997 
9,2558240 
.19,2565471 
92572691 
9,2579901 
9,2587099 
9,2594285 
9, 2601461 
9,2603625 


9, 2022921 
9,2630052 
9,2637173 
9,2644B:|1 

9, >, 2651 382 


10,7420099/44 
10,7412901143 


9, 2615779 


: 


10,745625 9 


10,742730 


10,7405715|42 
10,7398539]41 
10,739137514P 
10,7384221139 
10,7377079|?8 
10,7369947137 


10,73628276| |. 


IC, 7348018 '4 
10,73415 20; 
©0,7334453 32 


LT TT 


11. 72202211? 


60, |,760328 


: Nerv 


of vine. 


17596139 


,7 531859 
; [27574736 
5. |,7567626 


17552442 
1,75 46368 
,7539305 


Compl.ar | 


Compl.ar.| 
of Sine 0. 


;7560s5 28] 


175 32254 000 


375 25216 
4] |,7518189 
17 $TIL73 


,750417c|,00696 
,7497178] 0069869 


| Li ang. 7g 


of. D—— , ar [C r 
T0 Sine. Com. Beams © of Fine. of Shes 
zc\9, 2606330/,9926661| [9:27 17393979, 0073329] 
31]9, 261314119,99264%7| |9,2686714110,7313 » 7386859], 007357+ 
1219, 2619941[9+9926192 9,269374c110,7306251128| |73B0055],0073808 
1519,26267299,9925957] [9,2700772 JO, » 73732711,007 404: 
$419,263350719,9925722] [9,270778c10,7292214/26| 7365493], 007427 
3519,264c274/9,9925486| |9,27! 173597201,0074514 
10[9,2647030(9, 9925250| [9,272176c 17352970,0074750 
3719,265 377519,9925012] [9,2728762|10,72712382;| 1,7345225},007498 
;$19,266050919,9924 1273573:110,7254267122\ [,73394911,0075224 
3919,266123210,9924539 [9,2742694[19,7275305|:1] [,7332768|, 0075461 
14:]9,2673945|9,9924301| [9:274964427250356Þ0| [,7326055|,c075695 
41 9,268064719,992406: | [9,2756584[10,7243416|15| [,7319353|99075937 
4212,26873 3819,9923824| [9276351 10,7236486|18| |,7312652|,0076176 
| 4: 9,2694719 ,9923585| [192770434 10,7229566 17 17305981],007641 
i4 9,2700689 x 23246 9,277 34219, 7222657116 7299311 0076654 
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</231787899,9904044| [9,3274745|10 ,6725255 60] |, 6821211],0095956 
—19,318472819,9903775| |9,328995 3|19,6712047 59 ,6815 272|,0096225 
9,3190659|9,9903506| [9,3287153119,6712847/58] |,6809341|,0026494 
.19,319658119,9903237, -(9,3293345[19,670665z|57] |,6803419]|,0096763 
419,32024%1\9,9902957| [9,3299528[10,6700472156| [,6797505|:0097033 
| 5(923284099,9902697| [3,339570419,0694306/55] |,6791609,009703 
[6 9,321429719,9902426| |23311872|10,6688128[54| |,6785702|,0097574 

719432201869, 9902155| |9,3318031110,6631969153] [,5779814/,0097845 
g19,322606619, 9901883] [3, 3324133[10, 6675817152] [,6773934|,0098117 
9,3231938[9, 9901612] [9,3330327|10,6669673|5$1] |,6768062|,0098388 
[o/23237892]9,9901339| [9.3335 463[10,6663537/50] |, 6762198|,0058661 
[1x [753243657 949501067, [9,3342591]1196657409149| [6756343 0098933] 
12/9,32495% [929900794] [9,3343711|10,6651289|48| |,6750495|,0099206 
12192325 52441[9,95005 21| [9,3354823|10,5645177|47| |,0744556|-0099479 
|. 119,326117419, 9900247, [9,3360927|10,6639073|46| [,6738826h,0039753 
5 9232%699719,9899973| [9:2367224110,6632976|45| |,6733003| 2190027] 
-519,3272811]9,9899698| [9,3373113[10,6626837/4.4| |,6727189|0100302} 
1-19-3278617[9,9899423| [9,3379194[10,6620806| 42] |, 672138;|0100577] 
18 9,328.4416 9,999 148 9,3 385 267 10,661474} 42 G71 5 584 ,010cs F2 
| 9,329020619,9898873| [9,339133310,6608667| 41] | 6709794|,0101127] 
9,3295N8[9,9898597 [9+3397391119,6602609| 45} | ,6704012þ010140; 
—19,330176119»9898320| [9 3493441110,6596559|39] |,6698239|,0101680 

9,3307527]9;9388043| [93409484 10,5590510 38] [,669247;|,0101957 
9,331328519,9897766| [9,3415519110,6584481] 37] |, 6686715|,010223 
9,9897489| [9,342 54606578454 26| |,6680965|;0102511 
777|Þ,9899211| [93427566 106572474) 35| |,667522;|,0102789 
9,9856932| [9,3433578[10,6566422/34| |, 669489|,0103 068 
7719,9896654, . [9,3439583|1036560417] 33] |, 663763 [,0103346} 
9:9896374|. [9:344558010:6554420 32| |, 658045|,0103622 
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$11943359CG:[9, B95 535 2, 34635 27|19,6536473/25) |,6640938], 104465 
?34/9494[19,65305068) |,665251],01047.4 
2019,9894973| 12,3475 454 | »6629572|,0 IO5027 
3419,3376099]3, 9894492 2,3481407 »6622901|,0105308 
35 9,3381762 9,9894410 9,3487352! 10,051264 
3019,3387415[2,6804128 (9,3493296 
$719,3393%5[9, 989;845] [2,349922c 
35/9333 68708|9, 9893562) [9,350514: 
(39[9,34943;8 9,9893279 9,351TT059 
E19-349963]9, 892995) [2:2516968/10,0 
i'[9,341558c[9, 9892711) [9,3522869 
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15 219+34768709, 9889560 9,358731010, E412 »6523130/,01104 
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$4/9,348791719,9888982 9,3598935[10,6401065| © |,65128;| 0111218 
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09,35288019,9887239| [9,363364110,6366359/60| |,6479120|, 0112761 
| 119-3526349]9,9886947] '9,3639491110,6360599/59] 1,6473651], 011305; 
219,353181019,9886655| [9,3645155119,0354345|58] 1,6458190|,0113 245 
3|9,3537264|9,983636;| [9,365 901/19,6345099157] |,6452736|,01136; 7 
419354271919, 923656641 10,6343359]50] [6457290],01139;0 
| 5[P:354815019,9835776] 19,3662374119,5337526155] 1,6451850|,0014224 
| 619,355 358219,9885 482] |9,36681c0|10,6331900j54] [,6446418 10114518 
 719,355908[9, 9885 188| [9,3673819]10,6326181]5:Þ [,6440993|,0114812 
$19,356442519,9884394| 19,3679532[10,6; 204852] [,6435574|,0115106 
919,356983619, 9884599] (9,3685238[10,631476251] [,6430164|,0115401 
10/9,357524919,9884303| |9,3699937[19,630993|50] 1,642 47600115697) 
1119,358063719,9884038| [9,3696629|10,6303371|49| |,641936;|,015992 
1219,358602719,9883712| |9,3702315|10,6297685 6413973], 0116288 
9,9883415| [9-3797994|10,6292006 »6408591],0116585 
9,9883118| [9,3713667]10, 6286333 »0453215|,0116882 

9 2,9882821 19,3719333|k0 2, 6280667 6397846 0117179 

169, 3607515 [9,9882523] (9,3724991|10,627508/44) |,6392485 0117477] 
1719, 361287019, 9882225] (9,3730645[10,6269355|43| |,6387120/,011775| 
9,9881927, |9,3736291110,0263709|42| |,6381783|,011807; 

19,9881628| [9,374193010,6258070|41| |,6376442/,0118372 
9,162389219,9881229| [9,3747563/19,6252437|40| |,6371108/,>118671 
9,9881029| [9,3753190[10,6246810|29] |,6265781!, 0118971] 

919,9880729] [9,3758810|10,62411 ,6360461],0119271 

9,980429| [9,3764423[10,0235577|37| |,5355148|,0119571 

9,980128| [9,3770039/10,6229975|36| 1,6249842/ 0119872 

9,9879827 9,2775021110,6224069 \634454% ,0120172| 

9,9879525| [9,3781225 mean 4/1 ,6329250,,0120475 

9,9879223| [9:3786813]10,6213187|3:| 1,6333954|,0120777 
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iC1), 263185 :[3,9878315 3, 38035 37]1 10,619646 | ; 
2, 368711119,98780132| |9,380910|10,619090c[2y| |, 6312889', 0121585 
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3519, 370%07919,9876794| |9,3831285|10, 6168715|25} |,62919211,0123 206 
3019,3713304(9, 9876488| 9, 3835316|10,6163184 ,6236696|,0123512 
3712,348522[9,9876183] [9,;84234:7110,6157660 22| |,62814771,0123817 
3819,372373519,9875875| [9,3847858|10,6152142|22| |,6276265|,0124124 
399, 372894019,9875570| [9,385 3370|10,6145630| 23} |,6271050|,012 44:9 
499,373413919,9875263| |9,385887619,6141124] 0] |,6265861|,0124737] 
#119,3739331,9874955 9,3864376|10,6135624]15] |,6260669|,0125045 
4219,374451719,9874548| [9,:869869/10,6130131118| |,6255483},0125352 
43]9,37456969,9874339| [9:3875356]10,6124644]17] |,6250304|,0125661| 
449,375 486819,9874031]| |9,3880837|10, 6119163116] |,6245232}, 0125069 
4512,375003419,9873722 9, 3886312|10, 6113688|15| [,6239966|,01262 
4s 9,375519419,9873413| [9,3891781|10,6108219]1r4] |,6234806|,0126587 
1479,377034719,9873103| [9,3897244[10,6102756 12] |,622965 2 ,012G97] 
9,3775493[9,9872793| [9,3902700[10,6097300|r2| |,6224507|,0127207 
4 9,380633[p,9872432| |9, 398151110,6091849|11| |,6219367|,0127518 
102142}; ,0127829 
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by 9,3790894[9,9871860| [9,3919034|10,6080966| 9 | 6209104}, 0128140 
$2/9,3796015[9,9871549] [93924466110,6075524] 8| |,6203985|,0128451 
($3/9,3807T2 2919,9871236| [9,3929893[10,6070107 a 6198871 |,0128754} 
549,3806237/9,9870924| [9,3935513|t0,6054687] 6| | ,6193753|,0129076] 
55/9,3811339/9) 9870511 2,2949727110,605927:| 5| |, 6188661],0129289 
5$69,3316434(9,9870298| [9,2945136|10,6053864| 4] |, 6183566],0129702 
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9,3831682|9,9859756 9,3962356 10,6037674 ; pr 130644] 
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| 112, 3841815|9,9868726] [9,39739|10,6026911]59\-\, 6158185013174 
213, 384587319,9863410 9,397846;|10,9021537 58, 053037 »0131590 
3 9,38519249,9860094) 9,39;830 nI—_ 57. (Wa. 9 31906 
419, 3856969|9,9867778| [93989191 [10,6010809\56 $143031 ,0132222 
519,:8620089,9867461] |9:3994547|19,6005453|55; -|®137992}:2122539 
6 9,3867070 9867144 9,399W9O 10,6000104 54 |,8132960 ,0132856 
7 9,3872067 9,98568 2.7 9,4005 240 10,5994760 53 ,61 27933 0133173 
$19,3877087\9,9966509| |9,4910576 10,5989422152| |,6122913|,0133401 
919,3882101|9,9866191] |9,491591010,5984090 51) ,6117899},013:$09 
10/9, 3887109\9,9865872| |9»422123719, 5978763|50 = _ 01341 : 
4 Il 2.38; 2111 2.98 3 9, 4926558 10,59973442149; |,v1 91,013444 
12 ne” ene ns: 9,4031873110,5968127148|._ |,6102894|,0124767 
1319,3902096(g,986491;| [9,4937182110, 596:818/47, |,6097904|,C135 087 
1419,3907079 9,9864593 9,4942486 10,5957514 46| goo: ,0135407 
9,391205719,9864273| |9:494778410,5952216 #] ,608794;|.0125727 
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219,3971315|9,6860;94| [9,4110921ſ10,5889079|23] |, 6029685] ,0139606 
97611519, 9860069) [9,4116146|10,588385 4/32] |,60237851,0139931 
2919,3 109 999859742 2,4121366 10,58786 34131 . 6018891 014025 
nn _ 9,4126581]10,5873419]20| |,6014904! 014 
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9,576379019,96635p48| |9,60X.743[10,3903258}5T| [,4236210|,0332952 
109,576689219,9665533] |9,6120359119,3899641[ 59] 1,42331081,0333467 
1119,576999119,9666018| [9,6103973|10,3896027149| [,423000,03 33982! 
1219,5772088[9, 9665503] [9,6107586110,3892414 ,4226912|,0334497 
319,5776183[9,9664987] (9,0111196110,3888804[47| |,4223817],033501; 
1419,577927519,9664471] |9,6114904]10, 3885196]49| |, 4220725],0325529 
15]9,5782364]0,9663954 9,611 10, 3881591145 |, 4217636|,0336046 
169,57854599,9663437| (9,6122013[10,3877987] 44. |,4214550|;0336563 
885 35]9,9662920| |9;6125615[16,3874385[43| [,4211455],033708c}| 
199, 579161619,9662402| [9,612921410;3870786142| 1,4208384|,0337598 
1919,5794695Þ,9661884] [9,6132812|10,3867188|47| |,4205305},0338116 
9, $79717p,9601365] [9,013640710,3863593140| [,4202228], 0228575 
2119,58c0845[9,9660846| [9,6140000/10, 386005039, [,4199155[,0339154 
22]9,585391719,9660326] [9,6143591110, 3856409]3$, |,4196083|.033967 
2:19,580698619,965 9806] [9,614718010, 3852 82c[37) |,4q193014|,0349194 
2419, 5$100529,9659285] [9,615076610,3849234|36; 1,41899481,0349715 
2, 581311619,9658764, 12: 6154351[10,3845649]35| |, 41368841,0341236 
9,5381617719,965824;] [9-0157934|10, 3842066134, |, 4183823] ,0341757] . 
69657721] [9:9161514110, 38384823] |,4180764},0342279 
9.96571 99] [9:$165093[10,3834907|32] |, 41777} ,034280! 
9656677] P$168669110;3831331]31] |, 4174655] ,0343323 
,9656153 POTI2ncs 10, 38277 , 41716031,034; 
J PI ang. 
Comp. | Sine. | | compi, | TAN: [67 


nmuymcmprr—r er ee 


| Sine. 


Sine * 


9,3331 445 
9,5834491 
9,5837535 


9,584. 3615; 
9,58 46651 
9,53849685 9 
9, 5352716 
9,5855745 
,535877119,905 
2, 5851795 


9,58405769,9554%57 


42 9,58548169,964843 


'9,9555630 
9655106 
9,965 4582 


9,965 3522 

665119,965 3006 
,9652480 
ror 
9651426 
,9650899 

9,9650271 


9,9649314 
9,9042765 
9,9648256 


9,96 47195 
3, 9646665 
”, 96 46133 


py 2,5391897 
52 9,5394393 
53/9, 5897888 
5419,5900880 
551945 903869 


9,9645 069 
9:98445 37 
9-964 4004. |? 


3,964 
2,9641858 
2,9641332 
9,96407 
9,96 40261 


een 


9,99.45502} 


9, 5$ $297 9,9656153] 


— 


eg] 
2,9642927| 
2403 9,625445 


; 9,6197205 


19,6218520 


_ Tang. 
Compl. 


gre 


9,0175815 
9,6179385 
9,6182953 
9,618651r9 
9;6190c83 


10,3824185 
10, 3820615 
10,3817047 
10, 3813481 
to, 2309917 


9,6193645 


2,6200762 
9,6204318 
9,6207872 
9,6211423 142} 
96314974 


9,6222066 
9,6225609 
9,6229150 
9,6232690 
9,6236227 
Ore 
3,602472 
9,624/827 
9,6250356 
9,6253884 
3,6257409 
I, 


6260932}r0. 2729063 


10, 380635514 
[0,3802795|2 
t0, 3799238]? 


10, 282775730 


10, 3795682 2 
10, 37921282 


10, 3788577 
10, 3785027 


— 


ww 
18 


10,3731.48 


10,3774391 


10,3777934['6 


7 


rg 


t0,3770850 
10,3767310 
10,3763773 


7110, 3753173 


19, 3745116 
10, 3742591 


9,6267973 


9,6271491110,3728509 
97 19,6275006|1t0,7724994 


9,627851 


10,373554? 
10,3732027 


10,3760237/! 
to, 3756pglt 


103749644] 


r, 

r3 
T2 
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10 


— 


© " Sa aw ow 


10, 3721481 


| Compl atjc Lart- 
% po IE 


4142220; 


, 417160; 
» 4168555 
4165509 
,4162455 
14152424|,03 
»41563851,034 
»4153349 
,4159325|, 
14147284 
» 4144255 


, 0343847 


4738205 
14735184 
44132165}, 


_ | SINE. 


Comal. | Tang, 167 


| CC; inc , an?, ; r - 
23 Stn. | Compl | Tang. Conwl. | of Sine. of Sine 0 
| c 9,59187899,9649261 9,6278519110, 3721480 
119,592175519,9639724| [9;0282030110, 3717969 
213,59247:819,9639187| |9,6285540/10,3714460 
319,592769819,9638650]| [9,6289048[10,3710952 
419,5930666|9,9538112|' [9,63925 53110, 3707447 
_$19,593356119,9637574] 9,6296057]19, 3793943 
619,593659419,9637036| 19,6299558[10,3700442 
719,5939$5519,9636496| 19,6303058[10, 3696942 
,594251319,9635957| 19;6306556110, 3693444 
,594546919,935417| [9,6310052[10, 3639948 
109,594842219,9634977| 19.6212542110,3686455 
1119, 5951373|9,9634336| [9,6317037]10, 3682963 
,595432219,9633795| [9,6320527]10, 3679473|48 | 
,595716819,9633253| [9,6324015]10,3675985]47| [,4042732],066747 
1419, 596021219,9632711| [9,6327501[10, 367249946] |,4039788],0367289 
[ ,$96315419,9632168| 9,633995[10,3669015145| [,4936B46|,0367832 
,3966093|9,9631625 9,63344810,3665532144, |+4933997|,0368375 
,5969030(9,9631082| [9,63379 +$50974 0391 
9,9630538| [9,634142510,3658574}42| [4928035|,0359462 
9,63449;[10,3655 +4925103],0370006 
9,6348378|10, 3651622149] [4922173],0370551 
9,635185 10, 364$150[39 ,4019246],0371 
9,6351321[10, 3644679138 ,q4016321],0371642 
9,63587 ,4q01 3399}, 0372188 
9,6362257110, 3637742136} 1,49104771,037273 
96365722110, 1 4907555[-0373281 
9,6369185 ,400464;,0373828 
9,03 ,400173c|,0374376 
9,6376106 10, 362389 32 ,399W19 0374 
9,6379563110,36 , 3995910[,0375 47? 
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- 2 
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Tang 
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9,6383019 
9,6386473 
9,6339925 
9,6393375 
9,6396823 
9,6400269 


Compl. 
10, 3516981 $- 


9,6403714 
9,6407155 
9,6410597 
9,6414036 
9,6417473[10,3592 
9,6420968| 
9,6424*4? 
9,6427773 
9,6431203 
9,6434631|19,356537 
9,6437057 
9,6441481 


10,3613527 
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10, 3606625 
10, 3603177 
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lo, 3589403/2? 
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19, 2599731122 


\ 1:3964064] 0:815 37 
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Compl. of Sine. jof Sineco, 
cpa oene) þ2BBDecogDe] | anH.oo 
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9,6115762 9,9602788 nes 10, 348702652] : 
q 983 
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oy 
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Y 
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2. 611858019,9602222, 9,6516359/12,3483641|$7} |,58814201,03 

9,61213972;9601655}-12.6519742|10,345025550} »337860%k, 0398345 
1115,612421119,9601088|. 9,6523124[19,3476877|45\ |, 3875789 0398912 
1219.6127023/9,9600520 [9,652650;[10,3473497| | |,3872977|9399450 
13|9,6129833/9,95 99952]. [9,652988110,3479119 47 , 3870167] ,04000 48 
14/9,613264119,9599384) [9,653325719,3456743|46| |,3867359 ,0400616 
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16\9 Pen cyt) 9,65 40004 10,3459996 44 ,3861750| 0401754 
1719,614105119,9597676 9,6543375 10,3456625|42| 12858949] ,0402324 
189,6438509,9597606| ,6546744|19,3453256 47] |1385815<,0402894 
191961466479 9586535] 655011? 10,3449888 41 1385 335:],0403465 
20 26149441 9,9595964 ,6553477 F445 E , 3850559] 045.4026 
2119,615 2234 9,9595393 1965564110, 744 a 3847744 0404607 


lo.v oe) DS 


22196155024 9,95 94821|..9,95©0204 to, 3439796/38 ,384 4976] 0495179 
319,61 +12 00594148 lo,656:564|10,3436436|37] |3842188|,049575? 
2.616058 99593675) 19,6556923110,3433077|3F 3829401] 0406325 
25 961622829 9,9592102 9,6570280]10. 2429720135 3836618 0406898 
2619 6166164'g, 9592528 19,65736361c,3426364/34 .3$3:82C} 0407472 
6163944 9,9591954 ;6575989110,3423011|27] [+383 105" o4R04/ 
, 6171721/9,95912 3,6580241\r0, 341965932 -282827c|,240852c 
6174496 6583692|10,34163 val) \3825504|,0499195 
fag | 0,3412969/20 ,3$227;0 corn, 

an? 


| Tang. 65 
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+, 211E. Ck | Tang, F. angs _ Nate Ar 


-om of Sine, [of Sineco, 
$09.6177270'9,9590229, |9,6537041[10,341296d30| |, 382273c 
3119,6180041 [9,958965 3] [9,6590;8710,340961;|29 ens 


219,6182809Þp,9585077| [9,6593733|19,3406267]:8] [,38171911,0410923 
3319,91855765[9, 9588500] [9,6597076/10,3402924|27] 1,381.4424] 0411500 
34/9,618834119, 9587923] [9,6600419]10, 33995 8:]26} |,3811659|,04120 

= 


3519,6191103[9, 9587345] [9,660375$19,3396242|25| j,3803897],0412655 
36 9,619;864(9,9586767, Pacogtona ,3$06136},041323; 


3719,6196622}9, 0526188; [9,6610434[10,3389566|23 041387: 
$19,6199378 rn 9,6613769110, 3386231|22| |,3800622|,0414:91 
399620213219, 9585030, [9,6617102[10,3332897|21 
£29:2048419,984459 [9:56:04:419,2379%0120] |,3795116},041555% 
4119,620763419, 958 ;$69) [9,6623765|10, 3370235|19 »37923661,0416131 
42 9,6210382 9,9583288 19,662709; IO, » 2372997118 23789618 0416712 
43 9,60213127 9, 9582707 9,66;042c|10, 3269590 17 33786873 ,0417293 
4419621587119, 9582125| [9,6633745|10,3366255|16| |,3784129],041787 

4519,6218612[9 9,95915.4% 9,6637069|10, 3362931 15 
p 
48 


9,622135119,9580961| 19;6649391 10, 335960914 0419035 
9,6224088[9,9580378| [9,6643711 10,335%289)r; ,0419622 
9,622682419,9579794| [9,66470:010,335297012 ,0420206 
4919,622955719,9579219]| [9,665034510,3349654|11 042079 
$0[9,6232287]9,9578626| |9,6653662|10,334633Y|10 ,9421374 
5119,6235016Þp, 9578041 \9;6556975/10,3343025| 9 9042195S 
5219,6237743[9,9577456| |9,6660288|10, 3339712] 8| |,3762257|,0422544 
5219,6240468[9,9576870| |9,666359810,3336402| 9] |,37595 32/,0423130 
$4/9,624319019,9576284| |9,666690710,3333093]| 6] |,3756810|,0423716 
$519,6245911[9,9575697] 19,6670214110,3329786| 5] |,375,4089|,0424303 
5619,624862919,9575110| [9,667351910,3326481] 4| |,z751371,042489c 
$719,6251346Þp,9574522| [9,6676823110,3323177| 2] |,3748654|,0425.478 
5819,625 4060[9,9573934| [9,6680126|10, 3319874] 2| |,3745940,0426066 
5919625677219,9573346| [9:568342610, 3316574] 1] |,3743 ; 
6010 25948319,9572757| [2:3930725110,3313275| I 3740517 ,0427243 
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(®) 


25 


— 


) SLAC, 


9,0259483 
9,6262191 
9,6264397 
9,6267601 
9,62703 03 
9,6273093 


> 7 _— 
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Þ,9572168 
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9, 
9,95703 
9, 9569806 


9,6275701 
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9,6283 782 
94628647 


9,6294529 


9,6297211 
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I, 


9,9565061 
9, 


|| 
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9,9560287 
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9,9559C89 
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9,6703197 
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9,6713960 
9,6716345 
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9,6729468 
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9,6736020 
9,6739294 
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3710840 
,3708155 
33705471 
23702789 
»37OOTTO] ,043013C 
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13694757 
,3692c83 
2698411 
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,3681409|,9440311 
3678745|,0440911 
3676084 »0441510 
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,0443312 
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U 
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Tang. (64, 
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29554280 
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F 9,6410640 
5$19,6412225 
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9,6371434 29547019 | 


9,9547011 
9,95 46402 
9,9 545793 
9,9544574 
9,95 43963 
2,9543352 


9,95 42129 
9,9541517 
95 40904 
,95 40291 
99539677 
9,9539063 
99538448 
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9,6891198 
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9,6784961 
9,6788211 
9,6791460 
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9,6797953 
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10,321178 3/29 
10,3285 
10,3205 292/27 


Ta ng. 
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28 


10,3202047/* 


10, 3198802/25 


9,5804440 


9,6307682 
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9,6814160 
96817390 
9,6820632 


10,3192318/23 
10,3189079]2? 
10,318534021 
10, 3182604/20 


10,3179368/'9 


9,6823865 
9, 27098 
9,6830328 
9,683 3557 
9,6836785 
9,6840011 
9,6843236 
9,68464 
9.84968 
9,685 2901 
9,685612 
9,685933 
9,6862557 
0,686 


Tang, 
Compl, 


10,3134232]_5 
9,6868%1]10,313101 

9,6872192[10, 31278082 
9.687540%10, 31245 
9,6878511[10,31213 
9,6831 818 10, 31181 


10, 317613518 
10,3172902|17 
10, 3169672/16 
10, 3166433/15 
10,3163215 14 
10,3159989]l3 

10,31567641"2 
10,31535 47]! 
10,3147099 
10,314380 
10,31 40662 
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; Compl,ar 
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_ of Sine, 
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» 355 486; 
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23641665 
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Compl. 


26418420 
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2,6423596 
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9,6433926 
9,6 pers 
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Sine 
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9,95;0418 
9,9529797 
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9,9526061 
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23 nar 2310 
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Sine 
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9,6881818|;. 
9,6885023 
9,6888227 
9.6891 4;0 
9,6894631 
9,68978;1 
946991030 


9,6907422 
9,6910616 
9,6913809 
9,6917000 
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9,6923378 
9,6926565 
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9,693297 
9,6936117 
9,6939298 
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9,69042261 
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10,30f0702 
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9,6955183 
9,6958355 
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